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BULLETIN BOARD 


NEWS OF OTHER ZIFF-DAVIS MAGAZINES ON SALE THIS MONTH! 


ON SALE AUGUST 16 


WEEKEND PROJEC 7T>SOUNDPROOF YOUR CAR 


auT MECHANICS 








Eliminate sluggishness, cut down on gas 
consumption by rebuilding the carburetor 
in your car this weekend. A detailed article 
in September AUTO MECHANICS shows 
you how,to use convenient carburetor kits 
to better your engine’s performance. 


ON SALE AUGUST 21 


ELECTRONICS 





A major U. S. manufacturer plans to mar- 
ket a table lamp that can be turned on and 
off simply by touching the base. Here’s 
your chance to build your own at a fraction 
of the cost based on POPULAR ELEC- 
TRONICS’ complete construction plans! 

Also in this big issue: 6 authoritative 
articles on Hi-Fi construction! 


ON SALE AUGUST 21 





For many, aviation is an exciting hobby. 
But to five American missionaries, flying 
was the means of bringing civilization to 
primitive Indian tribes. The missionaries 
were brutally slain in an Ecuador jungle 
recently. September FLYING tells of their 
heroic exploits and their tragic deaths. Be 
sure to read it! 
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Everybody’s shooting color! Here’s the 
first Annual devoted exclusively to color 
photography —includes the largest collec- 
tion of color photographs ever published 
in a ‘single issue—plus scores of tips for 
improving your own work with color film! 


(4) LOOK FOR THESE MAGAZINES AT YOUR FAVORITE NEWSSTAND! 


ZIFF-DAVIS PUBLISHING COMPANY, 366 MADISON cis ®. ¥. 17, N.Y. 


publishers of: 


‘Sports Cars Illustrated co Popular Photography « Radios: Televidion News ger © Flying @ Home & 








a rere Fagen 8 Ai PAY. 4 Cybele? 





pate eae _ oe Levangaperetniy homey mie 


é tna: ay Dibectory is 
Joes ow 


RY G.I ae Pa a nes 
rt. goes cet a ae Le. Geir’ use Sa 








NII 


for the first time in America! 


New, improved 
ojpeedpilot, 


Sports Special 


average-speed computer 


. 614127 | 
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The Internationally-Famous 
Swedish HALDA Rally Instrument 


Brings new thrill to navigation. Registers 
time, distance and speed and automatically 
converts them into valuable navigational in- 
formation read at a glance. Jdeal for rallies. 
Successfully used by the Sunbeam Team at 
Monte Carlo. 
Accurate check on your average speed. 
Pinpoints your position at any given moment 
by showing exact distance covered and time 
jo Se ras © ae ahead or behind schedule. 
New, improved model specifically de- 
signed for sports driving. Install it your- 
self from simple instructions. Kit contains 
complete fittings. Only 6” x 4”. Trouble-free, 
cable driven operation. Average speed range 
from low 12% mph to 90 mph. Handy button 
changes computing to % scale. 


HOW TO USE THE SPEED-PILOT SPORTS SPECIAL 


Left dial_MPH Speedometer and Trip Meter 
Right dial—8-Day Clock with red Pilot Hand 


. Determine average speed required to reach destination at 
time of choice. (Kit contains “Trip-Calculator” for quick com- 
putation.) 


. Set speed hand to desired average. 
3. Set trip meter to zero. 


4. JUST AS YOU START, set pilot hand to coincide with clock 
minute hand. 


As long as you average the selected speed, the pilot hand and the 
minute hand will synchronize showing you are exactly on schedule. 
If they do not synchronize, you are as many minutes ahead or 
behind schedule as indicated by its position. 


The most revolutionary development 
since the speedometer 
e Fits any car 
e Easy to read 
e Adjustable to 98.75% accuracy 
e Rally tested 
e Quiet operation 


Specify make of car when ordering. ; Get the Sports Special for your car! 
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For descriptive literature and complete information, write, wire or phone — 


NISONGER CORPORATION 


146 East 74th Street * New York 21, N. Y. * RHinelander 4-3205 
United States Distributors for Halda Speed Pilot 


Manufactured by Haldex—makers of world famous HALDA taximeters. 
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S OF 4 P.M. on July 11, we have known that there will be a 
Mercedes-Benz plant in the United States and that the most 
popular versions of the Daimler-Benz line will soon be coming 
to U.S. customers out of Detroit, not Stuttgart. The news was released 
a week later along with the long expected announcement that the rocky 
Studebaker-Packard Corporation was purchased by Curtiss-Wright. The 
Studebaker part of the combine will still continue to operate as such, 
and the excellent Packard manufacturing facilities will be used to turn 
out several versions of the Mercedes line under license. Not since the 
days during the thirties when Rolls Royce was manufactured in Spring- 
field, Massachusetts, has a foreign car been built in this country. Volks- 
wagen almost did it, but reneged at the last minute, selling their New 
Jersey plant at a small profit. Mercedes may well stick, however; they 
have only to retool an existing plant to begin operation. 
To Mercedes: Best of luck! And to Curtiss Wright: Please do the 
job right — it’s a wonderful car. 








One day not too long ago, Griff Borgeson and deponent were checking 
out one of the more glamorous pieces of machinery along California's 
Highway 101 near Santa Barbara. The day was perfect and we were snoring 
along close to, but below, the state speed limit thoroughly enjoying the day 
and the car. Motoring thus conservatively we slowly overhauled one of 
California’s ubiquitous and efhcient Highway Patrolmen. A few moments 
later there came that chilling low growl from a barely-tapped siren button, 
the growl that says “pull over, pal—you’ve pulled a boner.” 


We weren't kept in the dark long. It wasn’t an error of commission but 
one of omission. The car had no front license plate, and California is one 
of the states requiring that both tags be displayed. Smee the car wasn’t ours 
we weren't cited, but the officer pointedly asked us to tell people that sports 
cars are no exception to the two-tag rule. So here it is, gentlemen: If your 
state says two tags are required, it means just that, sports car or family hack. 
If you don’t have a front bracket, buy one or build one, but put that tag 
on the aiming end of your car; you'll save yourself some big, round dollars 
that way. F’rinstance, at a recent race meet the patrol nailed some 92 sport- 
ing types who had neglected the front plates and the sovereign State of Cal- 
ifornia raked in a cool $920 in the space of a few hours thereby. A nice, 
clean haul that any state can use. 

A buck for a bracket or ten for being without it. It’s your money—take 
your choice. 

* * * 

While we were getting the above information, we also got a few more 
nuggets from the patrolman. One concerned the difference between oper- 
ator and driver. = 

Pointing to the cars streaming by on the busy highway, the officer re- 
marked: 

“Count a hundred of those cars. Assume that all of them are driven by 
licensed operators. How many of these are drivers? Figure it at one per- 
cent and you're being generous.’ It wasn’t, he went on to say, that people 
were naturally careless, they just lacked opportunity or incentive to improve 
beyond mere legality. 

The officer was no rookie; he'd spent 10 years watching traffic along that 
stretch of road and he obviously had reason for the remark. ~ 

Apparently he’s not alone either. A continent and an ocean separates 
him from the Police Driving School at Hendon, England where much the 
same thinking is obviously in evidence. The feeling has resulted in the 
formation of a recognized body to be known as the Institute of Advanced 
Motorists. Admission to this group is by two-hour test administered by the 
same instructors who examine the English motor cops. So valid is the test 
procedure that successful completion automatically rates the new member 
an initial cut of 15 percent in his insurance rates. This cut will go pro- 
gressively to 30 percent over a period of a couple of years. Here is the 
opportunity and the incentive handed out on a constructive basis and 
right where it be felt the most—in the wallet. We could use some of that 


right here. john christy. 
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PORSCHE 
RENAULT, etc. 


FOR ONLY 


WITH THE 


LINCOLN ENGINEERING 


Multi-Lube 


Only one moving part! 
2.000 pounds pressure! 
Greatly prolongs car life! 
Pays for itself in no time! 


SIGNAL 


wont /@Q 





= No more searching for garages with lifts 
small enough to fit your car. No more 
waiting for grease jobs. No more careless 
attendants who force road dirt into the 
grease fittings, and miss or disregard hard- 
to-get-at fittings. A// these problems are 
eliminated by the automatic Multi-Luber! 
You grease your car in 4 seconds — while 
you are driving (the best way to lubricate 
bearings is while they are in motion!) 


@ Multi-Luber can be installed in your car 
in approximately two hours. Grease is 
forced into every fitting, at 2000 pounds 
pressure. The Pilot Light shows when the 
cycle is complete and also serves as a 
Warning Light if any of the lube lines is 
clogged. Multi-Luber gives that ‘“‘just- 
lubricated"’ ride every day, with absolute 
dependability (there is only 1 moving part.) 
Don't delay! Order your Multi-Luber today! 


ONLY 


s29°° 


W rite For Booklet + Deaier Inquiries Invited 
SOLE U.S. DISTRIBUTORS 


FISHER PRODUCTS 
21-25 44th Drive * L. I. City 1, N. Y. 
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For Big Car Performance 
Supercharge Your Volkswagen 


vies we JUDSON SUPERCHARGER 





EFFICIENT — DEPENDABLE — SILENT — GUARANTEED 


EXPERIENCE A NEW THRILL IN DRIVING. Imagine cutting your acceleration time 
nearly in half... having 50% more horsepower at your commana .. . taking hills in high 

. cruising along at a higher speed with less engine effort . . . shifting gears half as much 
in city traffic . . . the engine responding immediately to the touch of your foot on the 
accelerator. You can pass when you want to and have extra power when you need it. A 
Judson Supercharger on your Volkswagen will give you this improved performance and 
surging power smoothly, silently, dependably and without sacrificing engine life in any 
way. ONLY JUDSON gives you a supercharger designed specifically for the Volkswagen 

. furnishes a complete installation including an air cleaner . . . has been proven by 








| MAIL COUPON TODAY FOR LITERATURE a 
; Please send me complete information on the Judson Model VW supercharger installation. 
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For Designers, Draughtsmen, Production Engineers BOOK 


Comprehensive * Authoritative * Modern 
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letters 


torque or rpm? 
Dear Sir: 

I enjoy your fine magazine very 
much and wonder if you could explain 
some of the aspects of car acceleration 
that seem not to jibe. 

In a recent road test of Olds, De- 
Soto, Nash and Hudson, 0 to 60 
acceleration time were posted of 11.2, 
10.8, 11.1, and 11.1 seconds respec- 
tively. This test was not conducted by 
your magazine. 

SCI road tests show for Austin- 
Healey 100, 0 to 60 in 11.6 seconds; 
Thunderbird 11.5 seconds and TR-3 
11.4 seconds. This would seem to make 
the TR-3 the quickest to the 60 mark 
from a dead stop. Also according to 
the above figures all three would eat 
the dust of the Olds, DeSoto, Nash 
and Hudson. Do you agree with this 
conclusion? 

Also how, in your opinion, does the 
Jag 140 stack up in the 0 to 60 race 
with the above sports cars, if all are 
in stock trim. 

James Savage 
Walpole, Mass. 


The Austin-Healey and the TR-3 
are quite small and so do quite well 
even to keep the same 0) to 60 range 
as the others mentioned, but _ the 
torque put out by the bigger cars 
would be just a shade too much for 
them. The 140 MC Jaguar will do 
? to 60 in 9.1 seconds, For really quick 
time out of a production car, though, 
check our Corvette test in the May 
issue. The test Corvette went the dis- 
tance in 7.5 seconds. — Ed. 


first car 
Dear Sir: 

For séveral years now I have been 
extremely interested in sports cars. 
Now that I’m entering the driving 
age, I have been searching through- 
out Philadelphia for an appropriate 
car. I have only about seven hundred 
dollars and the up-keep will have to 
be kept to a minimum. I am writing 
therefore for information (if you will 
be so kind as to give it to me) about 
what car, model and year I should 
look for. 

Gratefully yours, 
Richard Block 
Philadelphia, Pa. 


A 1500 cc Singer or TD MG would 
probably be your best bet. — Ed. 
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Product of AUTO UNION G.M.B.H. 
Winner—European Touring Championship for 1955 t| 
German Championships for Touring Cars 1955 
Monte Carlo Rally to 1300 cc for 1956 


This remarkable car has FRONT WHEEL DRIVE, and only 7 movings parts 
to the engine. The powerplant of the DKW has no VALVES, TAPPETS, 
or CAMSHAFT in the amazingly simple engine; the pistons connecting rods 





and crankshaft—the only moving parts—rotate on roller bearings. 
The 2-stroke system obtains high power which also } j 
results im 30 miles per gallon. | 


FULL LINE OF PASSENGER AND COMMERCIAL MODELS 





Importers and Distributors 









WESTERN U.S. ; EASTERN U.S. MIDWESTERN U.S. CANADA 
Peter Satori Co., Ltd. Germanic Auto Dist., Inc. Imported Auto Distributors British Motors Ltd. 
325 W. Colorado 566 Whalley Ave. U.S. 41 at 4 mile road 623 Yonge Street 





Pasadena, Calif. New Haven, Conn. Racine, Wisconsin Toronto, Ontario 














Anyone outside his favored clique 
was emphatically denied invitation 
to dine. Bottle is Neubauer’s 
favorite tipple Pott Privat 54. 


Alfred Neubauer led the unbeatable 
Mercedes team for twenty years. 
The team has been disbanded, yet 
the big man with the watches is still 
building drivers. They’re amateurs 
but they’ve been taught the game 


RACING S 
UNLOVED 
ee REIS 


By SIMON BOURGIN 





racing chief, rated the best of his kind, has a right to 

consider himself a frustrated man. For 26 years he led 
the greatest racing team in automobile history. His knowl- 
edge of cars and drivers was considered unparalleled and 
was a jealously guarded Mercedes asset. 

Yet today, Neubauer, in charge of the private drivers’ sec- 
tion at Mercedes, is sharing his precious knowhow with any- 
body who wants it. Now that Mercedes has quit the racing 
field, Neubauer’s new job is to help amateur drivers prepare 
for races. Any Mercedes driver who takes the trouble to find 
Neubauer at the Stuttgart factory can now consult what is 
probably the most experienced mind in automobile racing, 
and on the company’s time. 

A few of these who have are Kurt Reiss, owner of a 
German canned goods factory, and Rainer Guenzler, a Ger- 
man radio reporter. Anxious to enter racing, these amateurs 
have gone to Neubauer for advice on improving their cars. 

This is a far cry from presiding over Juan Manuel Fangio, 
champion of the world, Stirling Moss, champion of England, 
and Karl Kling, the best driver in Germany. This prize- 


LFRED NEUBAUER, who is the Mercedes-Benz 

















Having driven a 
few races him- 
self, the Kaiser 
of the Mercedes 
team realized well 
the problems in- 
volved. Here he 

gives instruction 

to Fangio. 


Photos by Robert Halmi 


winning combination, with Neubauer as chief, constituted 
a “dream” team. Broken up when Mercedes left racing last 
autumn, it was probably the finest team ever assembled. 

But far from being frustrated, Neubauer at his new job is 
a happy man — or as happy as this scowling, cantankerous 
figure permits himself to be. In addition to advising ama- 
teurs, he is still training drivers: a necessary essential of life 
for Neubauer. Recently he and Karl Kling, the crack Mer- 
cedes engineer who has quit driving to become Neubauer’s 
assistant, were at Monza, Italy, to train the Swiss Automobile 
Club drivers for the Monza race, and at this year’s Niirburg- 
ring classic, they were actively advising Mercedes drivers 
and crews. 

Perhaps Neubauer is tranquil at his new job because of the 
enviable record he established in the last one. Returning to 
racing in 1952, the Mercedes racers under Neubauer scored 
an unprecedented number of wins. In 1954 they scooped the 
British Grand Prix race for the first such quadruple victory 
in history. ““Today’s race,”” reported a correspondent there, 
“was simply another demonstration of the superiority of 
German racing cars. Mercedes entered four and the four, 
with never a pit stop, finished first, second, third and fourth.” 

In fact, Mercedes by the time it left the racing field had 
become to the sport what Rocky Marciano is to boxing — a 
combination of stamina and preparedness that could hardly 
be beaten. Much of the credit for this belonged to 64-year-old 
Alfred Neubauer. His method is to test actual performance 
in advance. No expense was too great: a sample test session 
might include six drivers, 20 mechanics, one secretary, two 
engineers and a dozen assorted technicians. These were as- 
sembled for a single purpose; to produce the performance 
reports that are a racing chief's life blood. Shock absorber 
settings, oil pressure readings, tire wear and gas consumption 
are dull things, but taken together they make possible the 
improvement that later win races. 

A master among appraisers of such facts, Neubauer on the 
job looks and acts anything but the conventional expert. He 
was once observed beginning the day at the Nurburg Ring 
track in Germany and was described thus: “In his left hand 


he clutched a briefcase bulging with data. His right hand. 


held a partially empty bottle of ‘Pott Privat 54’, a harsh 
German whiskey that he had taken the first nips from at 
breakfast. Facing his drivers and mechanics, Neubauer 
barked: ‘3,800 kilometers, that’s what every driver has to 
do, and I don’t give a damn if he likes it or not.” 

Fat men are usually jolly, and Alfred Neubauer is a fat 
man. He weighs 265 pounds, and has a 58-inch waistline. 
It has even been observed that he can enter airplane toilets 
only sideways. But he is not jolly. 

His waistline, in fact, is almost as famous as his capacity 
for drink. Neubauer’s customary liquid intake with dinner 
is two gins, four beers, and two bottles of wine. Between 


dinners he works away at a bottle of “Pott Privat 54.” 
Drink does not, however, slow him down. Nor does he give 
the impression of being anything but collected at all times. 

But unlike other fat men, Neubauer is not a joker or a 
funny man. His closest approach to humor is to tease. He 
asked Stirling Moss for months why, since his pet Maserati 
racer was always breaking down, he didn’t send his pay 
directly to the Maserati factory. 

The view that Neubauer takes of life is dour, and he is 
regarded dourly by many of his colleagues. He is liked by 
some, but it would be hard to find anybody in racing who 
loved Alfred Neubauer. Typically, one of his close collabor- 
ators remarked, “Neubauer has a dog, and while I’ve never 
seen the dog it must be a bastard.” 

Neubauer’s rudeness is proverbial; sometimes he is merely 
brusque, as when he awoke a driver two hours early with, 
“Man isn’t here to sleep, but to live.” His contemptuous 
remark to a mechanic about to garage a car — “Can you 
drive?” — is more characteristic. 

He regarded his drivers as nobles who should not con- 
sort with ordinary mortals. The Neubauer table, whenever 
the Mercedes team was dining, was a closed circle — woe 
to outsiders who pulled up a chair without invitation. In’ 
fact Neubauer brooded over his drivers like a clucking 
mother hen. He ordered their food and drink, and told 
them when to arise. 


(Continued on page 50) 





imple supply of grooms kept Mercedes stable 
in top effi iency. Here, Neubauer 
supervises pit stop. 
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the sizzling STOVEBOLT 
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Bill Pollack coming through the esses at 
Pebble Beach keeps the turns tight 


HERE was this dog and it belonged to a beautiful 
placing left wheel close to course markers. 


ballet dancer. Well, the dancer was not bright enough 

to keep the dog away from the race track and her grip 
was not strong enough to control the leash and the writers 
were grasping at any idea, however unlikely, to bring the 
beautiful ballet dancer and the handsome racing driver to- 
gether. So the dog took what should have been the last step 
By EUGENE JADERQUIST of his short but eventful existence and stepped in front of 
an HWM which was being driven flat out by the handsome 
racing driver. 


The suspense was tremendous. In a split second the hand- 





The Carstens Cad-Allard swept the West Coast for two years 


running — his latest machine combines a red-hot Chevy V-8, 


an HWM chassis and pure quality in a package that just 
might repeat the performance of the fabulous Number 14. 


some racing driver had to choose between canicide and dis- 

aster. If he’d chosen the former, the girl would have been Second ‘steering wacaguhtea scan 

heartbroken and half the plot would have ended in the ere wall. note ~ sain sia acoseggan 
eH ty : Seas : protrudes into driver's compart- 

wastebasket. So instead, the HWM was jerked over a curbing, ment below pedals. 

hurtled out of control along the sidewalk, and finally 

smashed to scrap metal against an ornate balustrade. 

No one was more deeply moved by this scene in 20th 
Century Fox’s The Racers than a bluff, burly Tacoma, Wash- 
ington executive named Thomas Carstens. It wasn’t the fate 
of the dog — or, for that matter, of Kirk Douglas, the hand- 
some racing driver — that concerned him, but the spectacular 
wrecking of the HWM. This was a machine very much after 
Mr. Carsten’s heart, a simple, solid competition car that 
bulged with visible muscles. For the other, sleeker cars in the 
movie — two new Ferraris and two new Maseratis — he 
cared not. 

This he proved after The Racers was finished, when he 
negotiated for the HWM. (It hadn't been wrecked after all. 
The involvement with the balustrade was simply a superb 
example of the use of miniatures.) ‘Twentieth insisted the 
five cars go as a package. Carstens bought them all, then 
dumped the Farraris and the Maseratis as soon as he could. 
Alone at last with the HWM, he began the intricate and 
costly job of modification. His goal was a car that could beat 
the best Ferraris in the United States on a road course. It 
turned out to be a staggering job, and one that is not yet 
complete. 


Capacious aluminum gas tank 
mounts on rear extension of car’s 
frame which was padded in rubbe) 
with leather overlay. 


What Carstens wanted from the original car were its body 
and chassis. Stirling Moss, who drove the HWM in 1950, 
its first year, had praised its handling qualities. He’d man- 
aged a third place in a Formula I Grand Prix, and this in a 
year when the blown Alfa-Romeos were still in circulation 
and Farina and Fangio were driving them. 

All four wheels are independently suspended. In the front 














The wooden rimmed steering wheel shown here 


was replaced with a large) plastie rromnmed rT heel 


for better leverage in tight t 


Photos by Sukalac, Borgeson, Christi 
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Engineered by Edelbrock, the Chevy engine cranks 
practically 1 hp per cubic inch. At maximum 
revs, the 482 pound mill is virtually vibrationless. 





Mallory coils and Spalding ignition fire the Edel- 
brock-mastered mill to 7200 rpm without falter. 
Double coil setup allows saturation of each unit. 





The HWM was rebuilt from stem to stern. Shown 
here is the tail which was remolded to take a 
headrest, and to cover the roll bar. 
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Pollack had to be extra cautious on 
turns like this because of the slip. 
pery rear which broke loose 

more than once at Pebble Beach. 


the transverse leaf spring runs along the bottom and the 
wishbones are above; in the rear the situation is reversed. 
The rear end, originally, was bolted to a box-section frame 
crossmember and each rear axle had two universal joints to 
give the wheels plenty of freedom. Steering is rack and 
pinion, and all who have driven the car consider it excellent. 

Carstens knew the engine would not make the grade. Orig- 
inally, the HWM had a 2-liter, twin-overhead-cam, four- 
cylinder alternating engine designed to run either on alco- 
hol or gasoline, the compression ratio being varied by the 
use of special pistons. In its normal Formula II alcoholic 
state it produced about 130 bhp and about the same number 
of miles per hour. On gasoline there was not that much. 
Since even the alcohol version couldn’t ride with the Ferraris 
today, something different was necessary. 

Carstens drew on his own background and selected an 
American engine. He’s been in racing in one form or another 
since the end of World War II, and in 1946 and 1947 he, 
with his associates, held the Oregon and Washington midget 
championship. In 1951 and 1952, Carstens invaded Cali- 
fornia sports car tracks with a Cadillac-Allard that was vir- 
tually unbeatable. In it Bill Pollack won the Pebble Beach 
event both years. Not till 1953, during a wildly exciting 
tangle with Phil Hill’s 2.9-liter Ferrari, was it beaten. 

From the Cad, Carstens learned that the American engines 
can be both reliable and fast. From the same source, he knew 
that too many inches can be as bad as too few. For the HWM 
he chose the Chevy V-8. This, of course, is one of the thor 
oughly remarkable engines of the “overhead” era in this 
country. Hot rodders have proved it, stock-car races have 
proved it, the Corvette has shown promise of proving it. 

The '55 Chevy V-8, which is the basic engine in Carsten’s 
car, comes from the factory with a bore of 3.75 inches, a 
stroke of three inches, a displacement of 265 cubic inches, a 





























compression ratio of 8:1, and an advertised horsepower rat- 
ing of 162 without the power pack. (Actual dyno rating was 
only 130 hp on Carstens’ particular engine.) Its most un- 
usual feature is the rocker set-up, there being no rocker shaft 
for the arms. Instead each arm pivots on its own bearing. No 
one is yet quite sure whether this is restrictive at high engine 
speeds or not, but: there is very good evidence that you can 
hold 6,000 to 6,500 rpm with the stock set-up. Otherwise, the 
engine’s very low stroke/bore ratio, its solid five-main 
bearing lower end, its good breathing combine to make it 
ideal for competition use. 

But you don’t win races with 162 horsepower or 130. 
Carstens turned the engine over to Vic Edelbrock, one of the 
nation’s most famous hot rod engine builders. Vic had done 
much of the work on the Carstens’ Cad-Allard. In Vic’s shop, 
Bobby Meeks was turned loose on the new Chevy engine. 

Meeks bored the Chevy 1/8 inch, stroked it (welding 
method) .200 inch. This brought the bore out to 3.875 
inches, the stroke to 3.2 inches. The new displacement 
would have been 5,024 cc, but the boring was held down just 
enough to keep displacement under the 5,000 cc limit of 
Class C. Carstens reports that the actual measured displace- 
ment is 4,994 cc. 

Special JE pistons were made up. They're solid-skirt, rac- 
ing type. Clearance is .010 inch. The other stress parts — 
pins, rods, rod bearings, main bearings — are stock. Accord- 
ing to Meeks, the bearing clearances were set at stock, too, 
though this is contrary to.the usual freeing-up technique 


In order to clear the new quick change rear end , 
rear spring was arched one and half inches from its original position. 
Note lever type shock absorber below lower control arm. 










the transverse 


LEFT: Halibrand spot brakes are one of the car’s chief assets. Pollack 
claimed brakes improved with hard use. Big independent axle is 
not part of the original equipment, but was made larger by 
Carstens to take extra thrust of the potent Chev engine. 


most competition engine builders use. 

The heads were milled .060 inch. This, combined with the 
boring and stroking, raised the compression ratio to a con- 
servative 10.5 to 1. The heads were also ported, but not to an 
extreme. Most of the work was simply polishing, and depth 
of cut in porting was kept to a minimum. The combustion 
chambers were polished and evened out so that all the cyl- 
inders would be pulling the same compression pressure. 

In the valve train, there is still a veil of secrecy. Edelbrock 
refused to release the information on the lift and duration of 
the cam. Suffice it to say that it is a full-race cam with radical 
duration and timing. Edelbrock sells it as a part of a kit that 
includes cam, valve springs, lifters, spring seats, special light- 
weight pushrods. The valve train is one of the critical points 
in modifying any pushrod engine, since the weight of the 
working parts limits rpm. In the HWM, the Chevy is good 
for as much as 7,000 rpm without falter. 

The intake manifold is also an Edelbrock design. There 
are three Holly carburetors with 15/16 inch venturis and 
they run close to stock jets for most purposes. The carburetor 
linkage is reminiscent of the great classics, precision-built by 
Carstens and his own crew, solid, almost indestructible and 
dead accurate. 

The ignition system is Spalding, utilizing twin coils and 
dual points. It worked well with Champion J-6 plugs, but 
this, like the carburetor jetting, is one of those things that 
can change from race to race. 

Once the engine was built, there arose the problem of 
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as ee 
Exposed back of HWM shows rear cross- Tom and crew prepare the car for race at 
member which was cut and faced to take Tillamook, Oregon. L. to R. Bob Jeffcot, 
Halibrand quick change drive. Also note Tom, Dave Fogg (on header), Al Fullerton 
roll bar strut. (white shirt), Dave Schrieb (in cockpit), and 
Gene Tomasie. In background is Bill Lack. 


installing it in a chassis built for a smal! four. The old 
engine mounts had to be cut out and new ones installed. 
The Chevy was put on a four-point mounting and, in 
Carstens’ words, “bolted down tight so you can feel it.” The 
firewall was moved back and a special radiator was made. 
Later, the rear engine mounts were lowered to accommodate 
the quick-change rear end. Since Carstens wanted to keep 
the rack-and-pinion steering, it was hooked up through a 
U-joint at the firewall so it could clear the engine. This is 
a Spicer joint and is common on U. S. track racing cars. 
All this work in adapting the engine to the engine com- 

partment was done by Eddie Kuzma, one of the top U. S. 
Indy car builders. He also had to fabricate a new hood, 
modeled after the old one, with a blister to accommodate 
the three-carb manifold and also to scoop air into the car- 
buretors. On the rest of the body, he made new panels to 

Radiator which once mounted atop front girder was 

placed further back and behind rack and pinion 

steering mechanism. Alta oil cooler in same area 

was discarded. 


Due to accidentally locked rear, turns like this became precarious problems for Pollack who had to walk through them. 
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Jag box is mounted to engine by 
special adaptor. Note emergency brake 
system. Main brake system ts along- 
side engine on right side. Master 
cylinder is from Chevrolet truck. 





replace badly wrinkled old ones and repaired those old ones 
that could be brought to top condition. His final job was 
the headrest visible in the photos. 

This work by Kuzma and Edelbrock was less than half 
the total. Through all this sequence, of helpers, through the 
entire history of the car since it came into Carstens’ posses- 
sion, there is one notable item. This is the quality that is 
practically a Carstens trademark. Tom likes to win races, 
but if he’s faced with a choice between losing and finishing, 
and losing by dropping out for mechanical failure, he'll 
always prefer to finish. He’s established some records for 
this. The midget he took to two consecutive championships 
in Oregon and Washington held the fantastic record of 21 
consecutive clean sweeps. This means that in 21 consecutive 
races, the midget won three events — heat, race, trophy dash, 
main event. The Cadillac-Allard never failed during a race. 


(Continued on page 52) 





Quick change final drive unit. Drive shaft passes 
through banjo housing, past ring gear (not shown 
here), to gears which drive pinion. These gears 
at rear can be replaced in minutes. 


Profile of HWM in one of its quieter moments. 
Built so that every inch of space is utilized, 
spare tire has to be carried portside. 


Front suspension is reverse of rear with transverse 
spring acting as lower control arm. Oid shock mounts 
are circled in chalk. Girlings now sit above A-arm. 
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names, Christy, Ludvigsen and Borgeson have no 

burning torch to carry for the land of ancestors of a 
few generations back. But it would be foolish to say that our 
first contact with a Swedish automobile wasn’t marked by 
unusually sharp curiosity. Testing the Volvo was a special 
sort of adventure for us and one that put extra emphasis on 
objectivity, just in case there might be a trace of squarehead 
chauvinism lurking somewhere around the shop. 

Like the rank-and-file of U.S. enthusiasts, we had been 
aware for some time that certain obscure light cars were being 
built in Sweden, and that’s about all the consideration we 
gave them. Then, less than a year ago, Auto Imports Inc. of 
Los Angeles, began to bring the Volvo 444 to this country. 
They chose to promote the car by racing it, and in four starts 
in under-1500 cc production competition, the Volvo, well 


LTHOUGH SCI’s masthead bristles with Scandinavian 


Well designed hood hinges lift hood high 
and away from engine compartment 
making repair work easier. Frontal pivoting 
offers safety feature if hood latch is left open. 
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driven by Ron Pearson, easily ran away from the pack and 
won four firsts. 

Here was a car really to be contended with. The citizenry 
was impressed and so were we. From its first appearance, the 
Volvo had set an entirely new standard for competition in its 
class. But it wasn’t until we test-drove the Volvo briefly for 
SCI’s July light-car survey that we began to realize how much 
automobile reposed beneath this car’s disarming exterior. 
Now, after extended road testing of the $1995 Volvo, we’re 
prepared to state that this is the hottest light car you can 
touch within a thousand dollars of its price at this time. It 
may not win any concours d’elegance but on all grounds 
other than—in some case—esthetic ones, it can nail its com- 
petitors to the wall. Let’s start with speed. 

Our second Volvo, the one submitted to full-scale test, had 
just been driven back from the CSCC races at Bakersfield, 
California, and had over 3000 miles on its odometer. It had 
finished second there (Volvo's fifth race on the Coast) to an 
expensively-tuned, much more costly car. In spite of its ac- 
cumulated mileage, this Volvo still felt tight and owners have 
assured us that these cars don’t begin to really loosen up until 
after the first 10,000 miles or so. Yet with a mere 1.5-mile ap- 
proach to our timing traps, we were able to clock a true 94.8 
one way and 94.1 as a two-way average. This is nice going for 
a one-ton car with a displacement of just 1414 cc or 87 cu. ins. 

It’s remarkable. The Volvo is faster than the not fully 
broken-in Alfa Giulietta Sprint tested by SCI and its top 
speed is about equal to that of a typical MG “A” or Porsche 
1500 Speedster. Kick that one around at your next bench 
race. 

To get up to almost 95 mph in a pretty short distance, the 
Volvo has to be a good accelerating car. Actually, it’s in a 





Looking at the Volvo head on from a 


low angle gives the car a high truck 
appearance. Actually height is 61.5 ins. 





Interior view shows the roominess of 
driver’s niche, the attractive finish, a 

' A 

and the advantageous stick shift. {|} 











In profile, the Volvo might be a shortened ’40 Ford, but there the similarity ends. The 
quality of the workmanship is unusually high, and the paint is rubbed to a 





rlassy finish 


S 





RATING FACTORS: 


Bhp per cu. in. 
Bhp per sq. in. piston area 
aS ™ Torque (lb-ft) per cu. in. 
Veg ts, n, 2 ' Pounds per bhp — test car 
Va mame - Piston speed @ 60 mph 
=— ~ _ raj a4: ' y Piston speed @ max. bhp .............. 
= a Brake lining area per ton (test car) .. 


SPEEDOMETER CORRECTION: 
Indicated Actual 
28.0 
38.0 
48.5 
58.5 
69.3 
80.0 




















The twin SU carburetor fed engine with the 
rocker assembly ex posed. Tips of the rocker 
arms are case hardened and springs pack 172 lb. 
pressure. Battery (not seen) is a stx volt unit. 
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Entering SCI test curve at 50 mph, car rode flat Taking leave of the curve, the 444’s attitude 
and steady. Some lean can be detected, how- has understeer effect, tail out, nose into 

ever, in photo. Good cornering comes from its turn. With a back seat passenger or some trunk 
almost equal weight distribution, with 2 aboard. luggage, 50/50 distribution can be hit on nose. 


class by itself. For our own information we made up a single 
chart containing the superimposed acceleration curves of all 
the cars covered in SCI’s light-car survey. We found that the 
Volvo’s curve bears no resemblance to all the others. It is 
steeper and higher and is more of a sports car than a typical 
light car. 

The factory claims that the Volvo should move from zero to 
60 mph in 19.6 seconds. Our capsule-test car, a well flogged 
race veteran and sales demonstrator, would yield no better 
than 21.5. But the second car sprang effortlessly from rest to 
an actual corrected 60 in just 17.3. In the eight car field the 
Volvo stands out as a real high performance vehicle. It repre- 
sents a blending of good sports car qualities with the best of 
the light car’s virtues. 

There’s a further combination in the Volvo of character- 
istics that usually are mutually exclusive and this cannot be 
expressed more neatly than it was in a test report in THE 
AUTOCAR (London). The Volvo 444, it stated, “combines 
the general comfort and convenience associated with a vehicle 
of transatlantic (Detroit) design with the handling qualities 
that are expected of a thoroughbred Continental car. Added 
to these qualities is a third, that of good general and detail 
finish and sound engineering.” 


bike 


Instrument panel consists of heat and vent 
controls at left and gauges at right. In 

first shipments, gauges had metric and Swedish 
markings. Latest exports have English readings. 


The Volvo definitely reflects strong Detroit influence in its 
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body design, roominess and generous interior appointments. 
Also, it’s equipped with a three-speed transmission, a con- 
cession to convenience as opposed to sporting requirements. 
This is or is not an advantage, depending upon your point of 
view. Had the Volvo been designed with heavier emphasis 
on sheer performance, a four-speed box certainly would have 
been specified. The car's acceleration times could be greatly 
improved by more closely related torque-multiplication fac- 
tors, and corners could be approached at higher speeds if 
there was a cog between Second and High to drop into. But 
even so, the Volvo remains practically unbeatable in its dis- 
placement class and the star performer in its price bracket. 

The floor-shift transmission is a delight to use because of 
the precision of its action and the infallibility of the synchro- 
mesh provided on the two top gears. Unlike most synchro 
boxes, with which it’s necessary to allow a moment for gear 
speeds to become equallized during a shift, the Volvo's cogs 
can be popped back and forth in the upper ratios just as 
fast as you please, and there is never a trace of noise or clash- 
ing during this operation. The useful range of Second is 
remarkably broad and it’s possible to wind right on out to 
60 mph if you want to push the engine. Low is a noisy gear 
to get into a standstill unless you first pop the lever in High 
and then into Low, which then produces a completely silent 
change. Silent downshifting to Low is an exercise that calls 
for skillful double-clutch and throttle work. 

While the Volvo can be driven just like any stick-shift 
American car, its road manners are drastically different. It 
can be paid no higher compliment than to say that it handles 
very much like a good Italian road machine. To understand 
why the Volvo behaves as it does, let’s take a look at the 
market it originally was designed for. 

Sweden has its share of primitive roads, plus a very cool 
climate with long, frigid winters, almost no spring at all, 
and short, tepid summers. In the northern part of the coun- 
try the ground may be covered with snow for six or seven 
months out of the year. So the Volvo is a car designed, among 
other things, to cope as well as possible with road surfaces 
that are rough, rutted, frozen and slippery a great deal of 
the time. 

The result is a vehicle with the go-anywhere abilities of a 
GMC Recon wagon plus authentic sports-car roadholding. 
It can be taken through turns at surprisingly high speeds 
without apparent body roll, without a murmer from the 
tires and with a minimum of effort on the part of the driver. 
It is a safe-cornering car, and feels like one. It can be drifted 
with confidence if you want to push it that hard and the 
rear tires can be slipped deliberately, although the Volvo is 
fundamentally a tracker, rather than a slider, in the turns. 
It has a very slight amount of understeer. 

Much of the Volvo’s good cornering stance is derived from 
its weight distribution. Unloaded, it is slightly nose-heavy. 
With two in the front seats, weight on the front and rear 
axles closely approaches equality. With a rear seat passenger 
or two or with some ballast in the luggage compartment, 
50-50 can be hit on the nose. 

Front wheel suspension is conveniently independent by 
coil springs and unequal-length wishbones. The solid rear 
axle also uses coil springs and is located fore and aft by a pair 
of husky, hat-section torque arms. Stiff anti-roll torsion bars 
are fitted at both front and rear. It’s a well-knit, heavy-duty 
suspension layout, more ruggedly substantial than you'd ex- 
pect to find on a light car. 

Precise control of the car is abetted by ZF worm and two- 
stud lever (cam and lever) steering, as also fitted to the early 
300SL’s and to current Alfa Romeos. The just-over-three- 

turns from lock to lock provides as quick response as you are 
likely to need or want in a touring machine. There is no play 
in this steering and it is very light, even during parking 


(Continued on page 54) 


TEST CAR: 
Volvo 444 sedan, “sports” engine. Over 3000 miles on odometer 






































TOP SPEED: (1% mile approach to 4 mile trap) 
Two-way average .......... 94.1 mph 
Fastest one-way run .... 94.8 mph 
ACCELERATION: 
From zero to Seconds 
30 mph 49 
40 mph 75 
50 mph 11.6 
60 mph 17.3 
70 mph 22.9 
80 mph 47.2 
Standing 4% mile 21.2 
Speed at end of quarter ............... 68 mph 
Standing mile 57.4 secs. 
Standing mile, average speed ........ 54.2 mph 
SPEED RANGES IN GEARS: 
I Zero to 28 mph 
Il 9 to 56 mph 
Ill 19 to 94 mph 
FUEL CONSUMPTION: 
Hard driving .. 21 mpg 


Average driving (under 60 mph) ... 29 mpg 
In heavy traffic . 23 mpg 





BRAKING EFFICIENCY: 


( 5 successive emergency stops from 60 mph, just short of 
locking wheels) : 

















Percent 
Ist stop 70 
2nd 70 
3rd 70 
4th ey 
UN Gettin ede initio ination enn 68 
POWER UNIT: 

Ck BR Sia Peete St ee In-line four (three main 

bearings) 

Valve arrangement ~..........-.-.-.-.......-- Pushrod ohv 

Bore & Stroke (Engl. & Met.) .......... 2.95x3.15 ins. 75x80 mm 

More /Suone Rane .2...i. 2... 1/1.07 

Displacement (Engl. & Met.) ............ 86.6 cu.ins. 1414 cc. 

Compression Ratio... 7.8 to one 

Commune OP kiss Two S.U. 

iste Se Jk... paneer ARR 70 at 5500 

Max. Torque @ rpm ............... 75.2 Ibs.-ft. at 3000 

CHASSIS: 
Wheelbase: 102.5 ins 
Front Tread ................ 51 ins. 
Rear Tread ................ 51.5 ins. 

Suspension, front .......... Independent, by coil springs and un- 
equal-length A. arms. Anti-roll 
torsion bar 

Suspension, rear ............ Coil springs, radius arms. Anti roll 
torsion bar 

Shock absorbers ............ Double-acting hydraulic 

Steering type -..........-.--.-. ZF cam and two-stud lever 

Steering wheel turns 

Oe NR eee 3.25 

Turning diameter ........ 33.5 ft. 

Bates type i... Hydraulic, leading and trailing 
shoes F & R 

GENERAL: 

EBB E ERE EERE eee 177 ins 

TIE Ss cabins Memb cchpag ccs inet isaewtemr snr 62.5 ins 

Ln. ERE S SERIA S cee 61.5 ins. 

MI UIE MOR ica sasneecene ns onennsaremnnse 2140 with full fuel tank 

Weight distribution, F/R .................. 52.4/47.6 

Weight distribution, F/R, with ; 

ae in RE oe SE nab 51.8/48.2 
Fuel capacity — U.S. gallons ........... 9.5 
Geound ‘clearance: —.....................-. 8 ins. 



























































































Photos by Joseph E. Petrovec 


HEN we first met the SAAB 93 at a press preview 

aboard ship, it looked like some weary stowaway 

after a long, stormy voyage. Preservatives that pro- 
tected the chrome resembled a make-up hastily applied in 
an uninspired moment. Frankly, it looked about as stimu- 
lating as a week-old egg roll, and disappointment was 
whispered around more than once. 

But like a good book which must be studied to be under- 
stood, the SAAB must be driven in order to realize just 
what lies beneath its unprepossessing exterior. So if the car 
appeared in an unimpressive light, it was purely a case of 
mistaken first impressions. 


Ralph Millet, the SAAB representative, turned the car 
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over to us in the late afternoon when the city streets were 
jammed with vehicles making their exodus back to the sub- 
urbs; and it gave us a fine opportunity to try its behavior 
in slow moving, bumper to bumper traffic. The small size 
of the car, together with its lively acceleration, enabled us 
to wheedle through the traffic like thread through cloth. 
The rack and pinion steering (214 turns lock to lock) and 
the positive torque, give the 93 the ability to dart in and 
out of the creeping cars with impunity. You have only to 
place the wheel in the direction desired, tromp on the 
pedal, and there you are. Its immediate response in heavy 
trafic, and its affable manners on lagging parkways make 
this little Swede the nonpareil among the émigrés. 














































Underview shows 
curved, rigid rear axle 
which is secret of 
SAAB’s road ability. 
Axle is fastened to body 
midway between rear 
wheels. Longitudinal 
rods keep axle at right 
angle to fore and 
aft axts. 





The SAAB cruises through a bend, which is slightly cambered, at 50 mph. Optics create illusion of steeply banked road. 
Accelerating through turns, car was absolutely unswerving, but when braking in turns, loss of control was evident. 


But as maneuverable as the car is in the city, it is that 
much better on the open, less crowded roads. The ride is 
firm and quiet even on washboard surfaces, and there is a 
very minimum of wind noise. It conveys the feeling that 
each component is working as a part of the whole, function- 
ing to serve the unit rather than itself. This is due in main 
to the integral construction of the body and frame, in 
which, like a play without a star, each player performs for 
the benefit of the performance rather than for himself. 

Taking this front-drive car through a sharp corner or a 
quick S bend is a pleasant experience. Remember this is 
not a sports car nor does it make any pretense in that 
direction; but it acts and feels like one in its ability to slip 
around a curve without giving its occupants the notion they 
are about to go into a snap roll and come out of the turn 
sliding on their heads. Once the wheel is set in the direc- 
tion of the arc and the gear lever flipped into second, the 
accelerator can be pancaked to the floor. The response is 
immediate, and the car whips around the turn with a mini- 
mum of effort and a minimum of complaint from the tires. 

On our test circle, which has a diameter of 408 feet, the 
accelerator was floored with the shift in second gear. With- 
out hesitation, the car’s speedometer climbed to 55 kilo- 
meters. Translated, this would read 34 mph. The test circle 
is flat with no bank whatever. We went into the continu- 
ous turn placing our front wheels on the inside edge of the 
circle. At no time in accelerating around the loop did the 
rear break loose or did the car border on the rim of lighting 
up the tilt sign. 

The effect of understeer in the SAAB was expressly de- 

















This tiny three cylinder two stroke mill is able to produce 
a big 38 hp and give the car moderate to good acceleration 
throughout all gears. Large fitting on exhaust manifold 1s 
for heater pipe which crosses to au cleaner to warm intake. 
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Trunk space in SAAB will amply take care of all 
necessary luggage needs of a medium sized family 
for practically any time or distance. 


Dash is simple and clean. Speedometer here has metric 
markings, coming imports will be scaled in miles per hour. 
Note international symbols instead of names on knobs. 


Front running gear detail shows spring 
mounted high above upper arm. Unt- 
versal on front drive is protected by 
rubber cover. Shocks are Girling set to 
lower arm. Drums finned for cooling. 


signed with that purpose in mind. It comes about by the 
use of a rigid rear axle, whose wheels are always at right 
angles to the ground, and independent front wheels whose 
vertical axes move essentially parallel with that of the car. 
Wheels that are at right angles to a surface have less of a 
tendency -to sideslip than wheels that incline outwards in 
corners. And so the car tends to travel in a straight line, 
which must be corrected for by pulling the steering wheel 
further into the direction of the turn. 

Yet this is not the entire cornering story of this new- 
comer. While its stability and conduct may be irreproach- 
able when accelerating in sharp bends, braking in these 
corners suggests the use of quite another adjective. Perhaps 
the word playful would be most charitable. 


Seats are easily removed 
and juggled to make a 
comfortable double 
bed. A SAAB owner 
can be independent of 
time and motels when 
traveling. 








Minor disadvantage of two stroke engine is the 
necessity of mixing oil with the fuel in order to 
keep parts lubricated. However, excellent gas 
mileage compensates for added small bother. 


When the foot is taken from the gas pedal, and applied 
to the brake, both engine and brakes, in combination, 
affect the forward momentum of the car. Then, since the 
93 is a front wheel drive car, it is the forward wheels which 
retard the car’s speed under engine deceleration. Also the 
hydraulic system lias been so engineered that the front 
brakes have more stopping power than the rear. This adds 
up to one thing: the rolling weight of the car, in abrupt 
slow downs, is thrust upon the outside front suspension 
and wheel. The result is a rear end which wants to come 
forward and say hello to the front. 

Now while the rear is undulating from left to right try- 
ing to break away from the pavement, the front is playing 
its own little game. The caster angle of the kingpin is set 
at two degrees positive; which means that when pulling, the 
wheels lead the weight of the car. In accelerating this is 
fine because the car is being towed behind the driving 
wheels, and there is minimal pressure upon the front sus- 
pension. In braking, however, the leading wheels are no 
longer pulling, but rather are being pushed from behind. 
Chis causes no end of fun, somewhat like rolling a piece 
of furniture on a caster wheel with the roller pointed in 
the direction of travel. The wheel follows an indeterminate 
course, wobbles through its dynamic axis and finally tries 
to turn itself around completely so that the car is pulling 
the wheel. Consequently, the car tries to pirouette on its 
nose and the driver must play the wheel in order to keep it 
on course. 

However, thanks to a unique rear axle setup, this is not 
as bad as it sounds. The car may fight to change direction, 
but in so doing neither rolls nor dips. The rigid rear axle 
forms the shape of a very wide bottom U. It is joined to 
the body by a resilient bearing mounted in the car’s plane 
of symmetry, and by two longitudinal links at the. sides. 

‘he central bearing takes up the lateral forces, and the 
braking torque, while the side links keep the axle perpen- 


(Continued on page 55 ) 


TOP SPEED: 


Two-way average 
Fastest one-way run 


ACCELERATION: 


72 mph Actual 
74 mph Actual 


Seconds 
te ee ee 6.65 





Standing 4 mile A 
Speed at end of quarter 57.5 Actual mph. 


SPEED RANGES IN GEARS: 
0 mph — 26.5 mph 
16 mph — 52 mph 
Sei bid SR Aare ee 35.7 mph — 73 mph 


FUEL CONSUMPTION: 


Hard driving 
Average driving 
(under 60 mph) 


BRAKING EFFICIENCY: 


(10 successive emergency stops from 60 mph, just short of 
locking wheels): 


Ist stop 


Percent 


ype 3 cyl.-2 stroke, water cooled 
Bore & Stroke (Engl. & Met.) ..2.6 in. x 2.86 in.; 
66 mm/72.9 mm 
Bore/Stroke Ratio .................... 1.1 
Displacement (Engl. & Met.) ..45.5 cu. in.; 748 cc. 
Compression ratio —................. 7.3-1 
Carburetion by Solex Type 40 AI 
Max. bhp @ rpm 37.5 @ 5000 rpm 
Max. Torque @ rpm 


97 inches 

48 inches 

48 inches 

Independent, coil spring 
Solid axle, coil spring 


Suspension, front 

Suspension, rear 

Shock absorbers 
Rack and pinion 

Steering wheel turns L to L....214 

Turning diameter . 

Brake type 

Brake lining area 


GENERAL: 
a cath ae 157 ins. 


Weight, test car 
Weight distribution, F/R 

with driver .......................58 percent, 42 percent 
Fuel capacity—U. S. gallons....9 gallons 














NE of the interesting behind-the-scenes stories of the 
recent Sebring 12-hour race was the close-up com- 
parison it gave of various types of sports car brakes. 

Any road racing man will tell you that the 5.2-mile Florida 
circuit is probably the toughest on brakes of anything in 
the werld. It’s full of turns (not fast bends, either); the 
straights are just long enough to let a car build up some 
real momentum, but not long enough to cool the brakes 
much — and each one has a sharp, slow corner at the end 
of it. If there are any brakes left after about five fast laps, 
they'll definitely qualify as “sports car” brakes! A 12-hour 
race .. . well, it turns out to be pretty much an endurance 
marathon to see whose brakes will last the longest. 


This year we had a good look at three general brake 
theories: (1) Drum brakes with more or less conventional 
asbestos-base linings; (2) Drum brakes with ceramic-metal- 
lic lining; and (3) spot-type disk brakes. Most of the cars, 
including the winning Ferrari, used the first type. The 
Chevrolet Corvette team were experimenting with drum 
brakes using Bendix “Ceramettalix” aircraft lining . 
and the Jaguar and Aston Martin teams used the spot 
brakes (A-M used arc-segment spot pads, while Jaguar 
used the usual circular pads) . 


Frankly, the much-heralded disk brakes made their worst 
showing against the drums to date. Seems like the more we 
see of this type of brake in all kinds of competition, and 
the less it looks like the final answer to the braking prob- 
lem, at least in terms of extremely heavy usage. The first 
appearance of the disks at Le Mans in 1953 was sensational; 
the swift, sure braking of the C Jags was a major factor in 
their relatively easy victory. But we must remember that 
Le Mans is not a hard course on brakes. The long straights 
give ample time for brake cooling. Short, twisty courses 
soon showed up some limitations — to be finally capped by 
Hawthorn’s embarrassing departure from this year’s Sebring 
go with his spot pads literally welded to the disks! 

Apparently the disks have an “Achilles’ Heel.” 

Look at it this way: A brake is nothing more than a 
device for converting the kinetic energy of a car’s motion 
into heat. This heat, in turn, must be dissipated to the 
atmosphere — otherwise the brakes would just keep build- 
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ing up in temperature during prolonged usage until they 
disintegrated. The key point is this: The rate of heat in- 
put during a “panic” slow-down in a race — like when 
you're pulling down from, say, 140 to 30 mph for a sharp 
corner at the end of a straightaway — this momentary heat 
input rate is much too great for the brake to dissipate it as 
fast as it’s pouring in. In this case, the brake must absorb 
the momentary heat overload, then get rid of it gradually 
when the brakes are released. You might even look upon 
brakes as simple thermal “shock absorbers.” 

Now obviously, when a given piece of material absorbs 
a given number of BTU’s of heat, its temperature is going 
up. This temperature rise for a given BTU input will de- 
pend on the material of which the part is constructed and 
the weight of the part. In other words, regardless of how 
efficient a brake is in dissipating heat, it must have “meat” 
to absorb the terrific momentary heat overloads without 
getting an excessive temperature rise. 

This is where the disk brakes fall down. They just don’t 
have this “meat.” A normal drum brake will have the drum 
itself, shoes, linings, hydraulic cylinder, wheel, etc. to ab- 
sorb heat. It’s not generally realized, in fact, that asbestos 
— the main ingredient of the linings — is a quite efficient 
heat-absorbing material, and the linings may take over one- 
third of the total heat input to the brake. With drum 
brakes, it’s a simple matter to boost the thermal capacity 
per ton of car weight by merely using a larger drum di- 
ameter or wider (or thicker) linings. 

Disks are another story. Here you have just a few square 
inches of pad area. The disk itself doesn’t have nearly the 
capacity of a big drum. The caliper assembly has meat, but 
heat transfer conditions are poor here, and the meat doesn’t 
do much work. You could keep adding more pads -for 
thermal capacity, but this would radically reduce heat dis- 
sipation when the brakes are off. So what happens when 
you tromp ‘’em? The temperature of pads and disk sky- 
rockets; that’s what happens. When Hawthorn would jump 
his disk brakes on the “injector” Jaguar after dark in the 
Sebring race, they’d heat up to a cherry red in a couple 
of seconds — and then, just as suddenly, the glow would 
disappear when he got off the pedal. This certainly doesn’t 
indicate very efficient thermal “shock absorbing!” Result: 





























Brake assembly of Ferrari shows backing plate 
and drum. High temperatures developed on de- 
celeration are distributed to entire unit which 
has large area for quick, even heat removal. 





By DEAN PARKER 


The thin disk, and the small pad area, just do 
not offer enough body to take up the instant 
heat produced when braking down from top 
speed for slow corners. 
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Spot brakes on DB3S get 2\% minute change at 
Sebring during race. The pre-slice could be 
removed and replaced quickly 

during fuel stops. 


beso 





Brake operating temperatures exceeding 1000° F., with fast 
wear and disintegration of the pads under hard usage. 

Actually, it wasn’t brake pad wear that got Hawthorn at 
Sebring. They were using a special pad material similar to 
the Bendix Cerametallix lining. This is a mixture of bronze 
and ceramic powders formed under heat and _ pressure 
(called “sintering’’). The material has a half-way accept- 
able friction coefficient for brake use, and is still extremely 
hard and resistant to wear at high temperatures. It’s brutal 
stuff; the disks take as much of a beating as the pads! 

But we still have heat generation and the Ferrari 
crew took advantage of Mother Nature to pull a fast one 
on the Jaguar boys. When the Jaguar team gave Hawthorn 
the signal to go after Fangio in the late stages of the race, 
the old Maestro used all his fabulous cornering technique 
to stay just ahead of Hawthorn — tantalizingly close enough 
to keep him right on the ragged edge. Fangio would even 
deliberately slow ‘way down going into a twisty part of the 
course, forcing Hawthorn to ride his brakes hard to keep 
from ramming him, then calmly pulled away from him in 
the turns! The injector D-Jag had the superior acceleration, 
but Fangio could more than compensate for it in the 
corners. 

So Hawthorn’s brakes started to get really hot. Something 
had to give pretty quick . . . and it turned out to be the 
brake fluid. It started to boil, the brakes got mushy, and 
Hawthorn was forced to the pit. It was the stop itself that 
clobbered him. The man was frantic, forgot everything, 
came into the pit in all-out panic stop. Witnesses in the 
Corvette pit, three sections up from the Jaguar team, said 
he must have been doing nearly 100 mph when he went 
by them — with brakes full on, red hot, and streaming 
sparks! The terrific heat input of that last stop actually 
melted the pads, causing them to weld solid to the disks. 
They couldn’t have budged the car with a crowbar after 
that! 

And Fangio turned the car over to Castellotti who toured 
on to win. 

Now the Aston Martin team played the song a little 
differently with their disk brake. They used a softer pad 
material and planned on fast wear. They had the Girling 
brakes arranged so they could quickly change the pads 
during a fuel stop. They could change the front pads, tires, 
and take on a load of fuel in 214 minutes! The Salvadori- 
Shelby car used three sets of pads in the 12 hours, got 
good, consistent braking performance throughout, and fin- 
ished fourth. (Aston Martin might have done better if 
Moss’ transmission hadn’t blown.) 

The new Corvette competition drum brakes (now op- 
tional equipment) gave a real good account of themselves. 
These were special ribbed cast iron drums, standard di- 
ameter — 11 inches — but lining width is increased to 214 
inches. As I said before, that Cerametallix is brutal stuff. 
At the end of 12 hours on Fitch’s car, they found 14 of an 
inch of wear on the cast iron drums, and only .010 of an 
inch off the linings! One can’t help but wonder what 
would’ve happened if they had really flogged the car. 
Would the linings have eventually poked clean through the 
drums? At any rate, the new linings were apparently un- 
affected by temperature, showed no fade at all, and they 
said water and dirt in the drums had absolutely no effect 
on braking power. We may have found something in this 
expensive aircraft brake friction material. It wouldn’t be 
suitable for the street, but it could make a fast 12 hours at 
Sebring just duck soup . . . if you have thick enough drums! 
Perhaps integral drum and wheel set-ups, a-la Cooper, are 
the answer. 

Meanwhile, the way things look right now, the basic disk 
brake layout is going to have to hustle to stay with the 
latest developments in drum brakes. # 
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SPORTS CARS ILLUSTRATE 


SEPTEMBER ’56 


190 SL—The car that could replace the Packard... 


N 


ROAD TEST: 


THE MERCEDES 
DETROIT MAY BUILD 


Silhouetted by lake reflection, the squatting 190 SL gives the appearance of quality, yet hand-rubbed finish is Jicaiandin: 


under license around 1904 has a car bearing the three- 
pointed star been manufactured in this country. Now, 
some two years over a half-century later, Mercedes cars will 
again roll from American assembly lines. Certain licensing 
rights in this country have for some time been held by the 
Curtiss-Wright Corporation and now that the Studebaker- 
Packard Corporation has been taken over by Curtiss-Wright, 
those rights plus others will allow the aircraft engine firm to 
produce some varieties of the Mercedes line, using Packard's 
excellent manufacturing facilities. These will have enough 
quality-control features to satisfy even the men from Stutt- 
gart. C-W President Roy Hurley’s own enthusiasm coupled 
with the fact that the Mercedes 190SL is the most popular 
of the Daimler-Benz line in the U. S. make it almost a cer- 
tainty that the sleek little convertibles will have a healthy 
portion of the plant. Although the earliest versions of the 
190SL to reach American customers had several bugs, these 
have been completely designed out of the latest model. Here, 
then, is Griff Borgeson’s report on the car that may well be 

rolling from Detroit production lines within a year. 
— The Editors 


N= since the Steinway piano people made a Mercedes 
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AKING the long, hard descent from an automotive 
Nirvana back to plain hack iron is always a jolt, 


and you learn to expect it—especially with Daimler- 


Benz products. There’s a kind of monotony to testing cars 
marked with the three-pointed star. D-B technicians have a 
way of grasping the guts of a problem and‘solving it with 
such success and apparent ease that the result is downright 
intoxicating for the appreciative driver. The post-Mercedes 
withdrawal pains are tougher to take than most. 

But I wasn’t expecting them with the 190SL. After living 
with a couple of 300SL’s, I made the mistake of assuming 
that the “‘lesser’’ car would be a letdown. I was wrong. The 
190SL is just as exciting, in a quieter, more subtle way, as 
the 300SL, and it’s my feeling that for most mortals it’s 
actually a more desirable car. 

In the 300SL you're over-gunned for the road. In the 190 
you're armed just right. It corners more securely than the 
300SL, it has the same excellent steering, a similar full- 
synchro gearbox, the same quality finish throughout, and 
better rear suspension. Its beauty of line and many of its 



















An adequate selection of tools comes with the car. The 
T-shaped wrench with spring is for plugs. U tool is 
wheel-mounting fork. Jack is quality equipment. 


Here the car takes the test curve at 60 mph. There is 
almost no roll to the body giving it a flat ride. It 
has that well-braced feeling in corners. 


dimensions are closely similar to those of the 300SL, but it’s 
a car that you might not mind turning your wife loose with 
—something not many 300SL owners are doing, you can bet. 
For a sports-touring car—not a competition car—the 190SL 
is about as close an approach to perfection as any of us are 
likely to see, and for the kind of connoisseur’s car it is, it’s 
not expensive. But if you want a car for winning Class F 
races, keep looking; this is not the machine. 

Che 190SL is a high-performance luxury two-seater, built 
to the highest standards of quality and finish. The way it’s 
made is just about flawless, its behavior is impeccable. It’s a 
car that steers, stops and goes precisely as you want it to. It 
has no surprising little tricks when the going gets exciting. 
It's totally on the side of the driver, protecting him, keeping 
him covered, keeping him out of trouble. It’s sound and 
safe as a car can be. You've heard people speak of cars as 
“sweet.” This is a real sweet one. 

Our test car had a glaring fault shared by other 190SL’s 


we've seen. The paint job was completely out of character 
with the quality of every other part of the car. The paint had 





Deep transverse fins mark the 190 SI 
brake drums. Stock drums are cast iron, 
Al-Fin front drums are optional. 


Charging on a ditt, washboard road, the 190 glides 
over the rough terrain with surety and without 
discomfort to the passengers. 


been rubbed, all right, but only on the obvious high spots; 
the orange-peel effect elsewhere was bad. The only other 
flaws in the car were in the speedometer. One was infinites 
imal: the paint had chipped off the needle at the point 
where it contacts the zero peg. The other was that the in 
strument was, fast—to a point. All the way up to 90 it had a 
healthy percentage of optimism. But at an indicated 100 
mph, it suddenly became conservatively accurate. We doubted 


got the same 


our readings, re-ran the calibration runs, g 


results. 


rhis is no less confusing than the factory's performance 
figures for the 190SL, which keep changing from time to 
time, apparently reflecting changes in gearbox and final drive 
ratios and such refinements as improved carburetor venting. 
When the car was first introduced in September, 1953 (simul 
taneously with the production 300SI the figure for powet 
output was 120 bhp at 5700 rpm with an 8.5 compression 
ratio. Later this became 125 bhp at 5500 rpm with 8.0 c/r, 
and has now levelled off at 125 at 5700 with an 8.5 c/r. Top 
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speed was first quoted at 118 mph, then revised down to 112 
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Front view is neat, clean, and un- 
cluttered. Guards are durable 
against bumper bumpers. 


At least half of the engine compartment is taken 
up by the induction system. Twin Solexes feed 
the engine, and fuel injection is future thought. 


See 


























mph, both figures for the car with 3.7-to-] final drive ratio. 
At around the same time, third gear was said to be good for 
9) mph, second for 57, first for 33. The speeds-in-gears in 
the current literature are about right for the 190SL, as it’s 
being built today: 74 in third, 47 in second, 30 in first. The 
owner’s manual now states that top speed for the car with 
3.89 rear-end is about 105 to 111 mph, with the optionally- 
available small competition-type windscreen. 

With a normal windshield and with top and windows up 
we clocked an easy 104.5 mph, meaning that the engine had 
to be turning about 5750 rpm. At this time, the test car had 
been driven just about 482 miles, and even though 190SL 
engines are fully broken in at the factory, some of the horse- 
power was getting used to break in bearing surfaces in the 
drive line and wheels. The car definitely has a higher po- 
tential top speed. However, if the tach could be red-lined at 
6000 this would give 108.8 mph and to get up to 111 you'd 
have to wind out to 6120 rpm, which this engine is not 
yearning to do in top cog. It tightens up suddenly right 
around 6000. When, for example, we ran it up to about 6500 
in second during acceleration tests, we heard an alarming 
machine-gun hammer from the valve gear—which of course 
had every right to be there. However, when Harold Cook, 
Mercedes boss man on the Coast, handed us the car, he said, 
“Thrash it and get good figures—nothing in this engine is 
going to break.” 


Daimler-Benz builds it so it won’t. The 190SL engine is 
much like the 300SL’s. It has the same single overhead -cam- 
shaft, the same big bore and short stroke, and most of the 
same details of design. It has two cylinders less, though, and 
while the longer 300SL crankshaft is supported by a main 
bearing at each side of each throw, seven in all, the shorter 
190SL crank gets along nicely with its three mains. Both en- 
gines have oil coolers, but the 190’s instrument panel has no 
oil temperature gauge. Some drivers will probably be un- 
enthusiastic about the fact that the 190SL’s oil pressure 
gauge spends most of the time riding the righ peg at 90 psi, 
will have visions of jammed by-pass valves and washed-out 
bearings. But those acquainted with aircraft practice are 
likely to nod approvingly and conclude that the engine is 
built to last. At or near 90 is where this engine’s pressure 
is intended to stay, except in the low-rev range. 

The induction system occupies about half the engine 
space, and the pair of intricate, costly twin-thread Solexes 
and their massive intake duct are more impressive to look 
upon than any fuel injection setup. If you leaf through the 
magnificent parts catalog that comes with the 190SL, you'll 
see two distinct types of carburetors pictured. Those with the 
flat-bottomed ports are the ones in current use. The change 
was made chiefly in the interest of venting “‘puddled” fuel 
away from the engine. In spite of this recent refinement, 
though, there have been urgent rumors in recent months 
that 190SL’s will be coming through with fuel injection soon. 
We bird-dogged the gossip and came up with this consensus, 
“Maybe it’s coming, but it will be a long time. The car goes 
good, real good, right now. It sells good now. No, no fuel 
injection for a long time.” 

The engine is awfully strong. You don’t have to use first to 
make a getaway from standstill. You can let the clutch right 
out and pull away in second. You can slip the clutch a little 
and pull away in third. You can slip it more and pull out 
without bucking in fourth—pretty good for 1897 cc. The en- 
gine doesn’t vibrate, doesn’t have throb you learn to expect 
from a four. It’s quieter, in spite of the overhead cam, except 
above about 80 mph, when it begins to emit a powerful 
lovely moan. There’s not the pronounced sag and then the 
sudden rise in output that you get with radical valve timing, 
although the engine begins to run at its smoothest at about 


(Continued on page 4% ) 

















TOP SPEED: 


Two-way average 
Fastest one-way run 


Standing % mile 
8 g mile 


The 190 SL head shows a strong resemblance 
to the 300 SL head. Note the offset Independent, coil springs and wish- 


between the intake and exhaust valves Independent, coil springs and singie- 

pivot swing axle 

Shock absorbers Double-acting hydraulic 

Steering type Recirculating ball 

Steering wheel turns L to L ..... 3.23 

Turning diameter ............... 36 ft. 

Brake type Hydraulic, “turbo-cooled” drums; 2 
leading shoes at front 

Brake lining area 150 sq. ins. 

ME: ON oy 5 ok Secs s eked 6.40 x 13 


GENERAL: 


52 ins. with top up 
eigh 2550 ibs. (full fuel tank) 
Weigh 
Weight distribution, F/R, with 
driver 
Fuel capacity — U.S. gallons .... 


RATING FACTORS: 


Bhp pe 

Terque (lb-ft) per cu. in. 

Pounds per bh 

Piston 

Piston speed bph 3125 fpm 
Brake 


118 sq. ins, 


Diagram of the single pivot axle setup. Unit 
is secured to frame by means of vertical 
bracket in foreground, and swings on pivot. 





17.0 during speed tests 
Average driving (under 60 mph). . 28.2 


BRAKING EFFICIENCY: 


(10 successive emergency stops from 60 mph, just short of locking 
wheeis, using Perfometer) 


= overhead camshaft, vertical 
valves 
Bore & Stroke (Engl. & Met.) .... 3.34 x 3.29 ins./85 x 83.6 mm 
Bore/Stroke Ratio 0.98 to one 
Displacement (Engl. & Met.) .... 115.8 eu. ims./1897 cc 

ression ratio 8.50 


O 107 ? AY 7 \) , , y Dual twin-throat Solex side drafts 
ccasional seat at rear will carry no more than one -preliag ores 


adult passenger or two small children with pets. 101 at 3800 
1 foot-well is provided for the rear rider. Cool 900 rpm; warm 1350 rpm 
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SPORTS CARS ILLUSTRATED 


By JESSE ALEXANDER 


First lap of the race as seen from Quiddlebach. 
Through the haze of early morning Moss leads the 
pack. Hawthorn second, Collins third, Fangio fourth. 









30 











































burgring. For sheer brutal punishment to automo- 

tive iron, the ‘ring ranks first. Winding and twisting 
over 1314 miles of black top laid out in the heart of the 
German Eifel mountains, the Nurburgring is just 37 miles 
west of the Rhineland city of Koblenz, and was built in the 
1920’s as sort of a German WPA project. It is the ultimate 
in road racing courses and 1000 kilometers on it means 44 
long and punishing laps — twice as rough on a car as 
Sebring, for here you set up stresses and strains on a racing 
car impossible to simulate on the drawing board. 

The 1956 1000 kilometer race, organized by the ADAC, 
counted towards the world sports car championship and 
thus every major European marque was represented; on 
paper at least, the race took on all proportions of being 
1956's most important sports car event. (As present regs 
read, the 1956 Le Mans race will not count towards the 
sports car championship). Ferrari entered four cars to be 
handled by the following teams: Fangio-Castellotti, Portago- 
Gendebien, Phil Hill-Ken Wharton, and Luigi Musso- 
Maurice Trintignant. Officine Maserati came out in force 
fielding two 3 litre cars to be driven by Moss-Behra and 
Taruffi-Schell. Two works Jaguars, one equipped with 
Lucas fuel injection, but both normal D types were being 
handled by Hawthorn-Titterington and Paul Frere-Dunca! 
Hamilton. Aston Martin brought over two DB 3S’s with 
Peter Collins-Tony Brooks and Peter Walker-Roy Salvadori 
up. Along with all of the above named front rank drivers, 
you had a long list of local German talent piloting a multi- 
tude of Porsches, Alfa-Romeo Giuletta Sprint Veloces, a 
smattering of 330SI’s, several 220’s, and two of the re- 
named East German cars, formerly EMW and now called 
AWE for Automobile Werk Eisnach — these were basically 
the same as last year’s car except for the addition of a five 
speed gearbox. Porsche appeared with two brand new Spy 
ders; the cars were fitted with a Mercedes-like low pivot 
swing axle rear end, a very light tubular space frame that 
has reportedly dropped the Spyder’s weight about 85 
pounds. The dohc Spyder engine has received numerous 
undisclosed factory modifications that make the differenc« 
between a factory car and a private entry. These two cars 
along with the AWE’s ran in the racing sports car class 
while all the rest of the Spyders qualified to run in the 


N: racing circuit in the world compares with the Nur- 


nae 













series production sports car class. Umberto Maglioli had 
been expected to drive a new 1500 OSCA in the race but 
the Bologna factory failed to show and Porsche snapped up 
the young (and fast) Italian pronto. He had never driven 
a Porsche before in his life and spent the better part of 
the week before the race circulating around in a rormal 
1500 coupe getting used to the car and the circuit. When 
he finally did climb into the Spyder and made a few prac- 
tice laps there were a mighty few raised eyebrows because 
this boy is versatile. He fairly flew and made Porsche happy 
they had grabbed him. Magioli was teamed with Count Von 
trips while the second Spyder was entrusted to Hans Her- 
mann and Richard Von Frankenberg. A factory prepared 
300 SL as well as two of the very rapid 220a sedans were on 
hand, aided and abetted by Herren Neubauer and Kling. 

Practice was wet, and there’s nothing more dismal than 
the Nurburgring in a pouring rain; few of the teams did 
any real circulation, though Paul Frere managed to bend 
his D type seriously enough in practice to have a hurry up 
call put through to Coventry for a third car. The Jags 
looked terribly hard to handle on the circuit and if race 
day turned out to be as wet as practice the Aston Martins 
were going to have a field day. Jaguar showed up with a 
2.9 rear axle ratio and spent a good part of their time 
switching gear ratios after they found their cars couldn't 
break 11 minutes in practice. With the stop watch on many 
of the different drivers from entrance to exit of several long 
corners, Tony Brooks in the Aston Martin was the fastest 
on numerous occasions. He is easily the up and coming 
English driver and is the man to watch. He turned 10 min- 
utes 40 seconds the first day of practice — pretty fantastic 
when you figure that the guy had never been to the Nur- 
burgring before. Following practice, the Ferrari manage- 
ment decided to give the (2) 12 cylinder cars to Phil Hill- 
Ken Wharton and Gendebien-Portago, and the two four- 
barrels to Fangio-Castellotti and Musso-Trintignant. What 
with improved surface on several corners, some old hands 
figured that the ‘ring was good for at least two or three less 
seconds in lap times, and as Sunday morning rolled around 






































(Continued on page 49) 


Collins in the Aston Martin DB3S laying into the 
circle of the Karusell. He and Brooks together 
averaged 124.4 Km/hr and placed fifth. 


Giuletta Sprint Veloce takes a fast turn in the Karusell. Bonnier-Fraser team 
in their Alfa-Romeo placed 11th with an average speed of 112.2 Km/hr. 


One of the Maseratis paces a 
T-Bird (!) around a fast, sharp bend. 


A typical Nurburgring scene. Here Moss tries to get 
by a slower car (Giuletta Veloce). Bends are laid out 
so that cars take them practically in a straight line. 









Hawthorn’s D-Jag was forced to pause for repairs on 
leaking reserve fuel tank. A few laps later with 
Titterington at wheel, car retired with broken axle. 
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Frank Kurtis designed it, Bill Mur- 
phy and his crew bolted it together. 
Some call it the Murphy Buick, 
others call it the Murphy Kurtis. 


Either way you slice it......... 


MURPHY 
BUILT A BOME 





more keenly felt now in road racing than ever before. 
Race attendance is still growing and the newcomers 
to the sport are again kicking around that old question. that 
hardened bench racers thought was dead. Why aren’t 
American cars winning our road races? 
It’s a good question and one that can, given the right 
amounts of chauvinism and yo-yoism, start a fist-fight. 
Money alone isn’t the answer. You can spend a million 


TT lack of a winning American sports racing car is 






Gauges left to right are: ammeter, oil 
temp., Keltronic tach, water temp., oil 
pressure. Gauge far right is 

injector fuel pressure. 





dollars building or developing a car and still fall on your 
face, but on the other hand, if you haven’t got that extra 
change to buy the best safety wire, you might just as well 
stay home. In all the technical fields that apply to road 
racing the U.S. is certainly not behind, but something 
seems to happen to all this know-how before the car gets 
to the track. Apparently the trouble is faulty application of 
what we have and what we know. 

Bill Murphy, of Culver City, California, must have felt 











The Murphy Buick minus right front fender 
shows one Houdaille 50/50 shock absorber 
and torsion arm. Shocks on front end 

total four. Others are Gabriels. 


this when he started with an American engine and chassis 
in 1953 and now by the patient application today of what 
he learned yesterday puts a Buick-engined Kurtis on the 
starting line that goes like Jack the Bear. 

Murphy is a very quiet guy and not too communicative 
about methods, but several interesting things come to light 
on investigation. The Kurtis chassis used in this latest car 
shows no evidence that it’s been butchered or modified. 
Murphy bought his chassis from the most experienced rac- 
ing chassis builder in the U.S. and apparently feels that 
a lot of other things can be done before showing Kurtis his 














Injection set-up plus new 
heads brings hp from 260 to 
315. Horns protruding from 
injectors are for ram effect. 


business. Murphy uses an engine that he knows. He’s a 
Buick dealer and the engine in his racing car is no stranger 
to him: it’s part of the family. Jack Reilly, his racing me- 
chanic, has been with him three years. Reilly is young, 
enthusiastic, doesn’t know everything in the world and 
admits it. He’s actually grown with the development of 
Murphy’s car, arid it makes a good team. Sam Hanks, na- 
tional champion in big cars in 1953, works for Murphy 
when he’s not busy piling up points on the dirt tracks. It 
would be hard to believe that some of all that Hanks knows 
about racing hasn’t rubbed off on Murphy. The idea that 
an American track driver is handicapped when it comes to 
getting around a road course is almost funny. The guy who 
learned to race by putting his foot in it and turning left 
is capable of turning right too. Last, but not least, is 
Murphy’s attitude. There’s no hurry or worry, he’s not try- 
ing to impress anyone and doesn’t feel any pressure. 
The Kurtis Buick in its present form has been such a 
Bill Murphy behind the consistent performer and receives such serious consideration 
wheel of the Kurtis- in pre-race discussions as a possible winner that SCI con- 
Buick charges at full tacted Murphy to do a full scale technical report on the 
noise at Bakersfield. car. The Willow Springs race course was selected as the 
Moments later brakes test site. 
refused to release, and A brief rundown on the Kurtis-Buick specifications is in 
car was forced to retire. order here. An envelope type body is used to enclose the 
tubular chassis. The brakes are Halibrand disc type. Tor- 














sion bar suspension with solid axles is used front and rear. 





PERFORMANCE 
TOP SPEED: 


Fastest’ one-way run. .... (with 4,11 drive) 135 mph 


ACCELERATION: 

From zero to ‘ Seconds 
40 mph .. Seco ethe 2.4 

50 mph YS 3.3 

60 mph Lae ee 4.6 

70 mph ee ae 5.9 

co en eee Res rng’ 2 

90 mph 9.5 

ist pte ORE pine oe aon 11.5 
Standing 14 mile ................13.1 
Speed at end of quarter 108 mph 


MURPHY'S BOMB: O to 60 in 4.5 seconds 





SPECIFICATIONS 


POWER UNIT: 
Type 
Valve Arrangement 
Cam 
Duration, 
liming 
Bore & Stroke 
Bore/Stroke Ratio 
Displacement 
Compression Ratio 
Carburetion by 
Ignition ae 
Max. bhp @ rpm 
Idle Speed 


DRIVE TRAIN: 

Transmission ratios I 

II 

Ill 

IV 
Final drive ratio (test car) 
Other available final drive 

ratio 

\xle torque taken by 


CHASSIS: 


Wheelbase 

Chassis type 
Material 
Suspension, front 
Suspension, rear 
Shock absorbers 
Steering type 
Steering wheel turns L to L 
Brake type 

Wheel type 

Tire size 

Rim width (outside) 


Buick 

v8 

Pushrod — Recker arm 
Engle 95 

266 degrees 

see text 

4.0 x 3.2 


-1/.08 


322 cu. ins. 
8.2/1 


-Hilborn Fuel Injection 


12 V. Spalding dual 


315 @ 5500 


\pprox. 1100 rpm 


12 ratios, 2.11 up to 6.5 


torque arms 


96 ins. 

Kurtis tube 

11% ins, 4130 — .083 wall 
Torsion bars 

Torsion bars 
Compound—Gabriel & Houdaille 
Worm and nut 

21% . 

Halibrand spots 
Pin-drive Magnesium 
Varies 6.50 to 7.50 

6.00 K 







































Special short racing pistons were 
made by JE. Upper grooves take com- 
pression rings, lower takes oil ring. 





Bike Faas 


Seer 








BELOW: The Kurtis Buick gets a 
final drive gear changed. Car ran a 
4.11 throughout test. 


Halibrand spot brakes on Kurtis-Buick 
have heavy metal finning to soak up 
heat built up by the disks. 










Chamber side of special head fitted to the 
Murphy car. Note large size of intake 
valve seats to take new valves. 





Test weight of the car was 2250 pounds. The fuel injection 
V-8 Buick engine pulls 315 bhp on a water brake at 5500 
rpm and revs freely to 6000 rpm. A 4.11 to 1 final drive 
gives a top speed in excess of 135 mph. A Jaguar gearbox 
gives four speeds forward. 

The peculiar chuffle-snuffle exhaust of a big, hairy Amer- 
ican V-8 that chilled your spine when Bill Pollack went by 
you in the old Cad-Allard No. 14 (see page 12, this issue) 
is missing with this Buick engine. 

In the acceleration tests, it screamed up and down the 
rev scale like a two-liter, but here any comparison with a 
121 incher ends. Zero to 60 mph times were consistently 
under five seconds. Once by exercising considerable skill in 
avoiding wheel spin, Murphy managed an amazing 4.6. 






This light weight fuel pump supplies 
constant fuel flow to fuel block, and 
thence to injector jets. 


Valve train setup. This special rocker 
kit with adjustable tappets is used on 
Kurtis. It’s available from Buick dealers. 


High tension to plugs is supplied by this Spalding 12 volt 
setup. It is driven conventionally on the rear of the cam- 
shaft, and contributes immensely to the high rpm of mill. 


Zero to 100 mph is reached at a screaming 6000 rpm — plus 
in third in 11.5 seconds and the standing quarter, even with 
the time lost for the shift into fourth, comes with an elapsed 
time of 13.1 and a speed of 108 mph. 

When you first slip into the cockpit behind the wheel, 
the ancestry of this car becomes apparent. Foreign sports 
cars favor the arms more or less straight forward to the 
wheel position; in the Kurtis-Buick the impression is that 
you're sitting over the wheel. 

Clutch, brake and throttle are positioned normally. Air 
pressure in the fuel tank from a hand pump is used to 
prime the injection pump and once primed, the engine 
fires readily. The low rpm idle with port injection leaves 
something to be desired as far as smoothness is concerned, 
but in throttle response, it couldn’t be better if it read 
your mind. 

In the time that I spent driving the Kurtis-Buick, it was 
impossible to criticize the handling. The cornering is in- 
credibly flat; the steering is positive beyond belief. The 
tremendous amount of hp available at the rear wheels calls 
for caution in cornering but should be easy to become ac- 
customed to because of the completely predictable tempera- 
ment of the car. 

This handling of the K-B forced me to revise my purely 
academic opinion that Ettore Bugatti carried the solid front 
axle to the limits of its development. Willow Springs is far 
from being a billiard table course and can be considered 
representative of usual conditions. This makes you wonder 
just how necessary, complicated, expensive, independent 
suspension really is. It would be foolish to say that the 
solid front axle is better than any other form of suspen- 
sion, but to hold the same opinion about it that I did be- 
fore driving Murphy’s car isn’t very sensible either. 

Every now and then someone will naively ask what it is 
like to go fast. After I haul off to tell them, I find there’s 
nothing exciting to say. Speed is relative. Sixty mph down 
a one-way street the wrong way can seem awfully fast. One 
hundred and twenty down the straight in a race can actually 
seem slow. Perhaps I’ve never ever gone really fast, because 
I usually spend my time down the straight wondering if all 
the little gadgets inside the engine are going to keep rotat- 
ing. Approaching a corner is a somewhat different matter 
because any fool knows that it’s the sudden unplanned stop 
that puts dents in things and at the corner you have to do 
something or an immovable object will do it for you. This 
can be exciting, but nothing compares to the thrill of rapid 
acceleration, and here the K-B really delivers. In about 
four seconds, or at 5000 rpm in second, you're traveling 
80.6 feet per second and being boosted along in the grip of 
1300 pounds thrust. Five seconds later you're traveling ap- 
proximately 127.5 feet per second and approximately 1270 
pounds thrust is still being exerted to get you going even 
faster. This is when you become consciously aware that you 
are juggling in delicate balance forces as savagely destruc- 
tive as TNT. The wind pulls the flesh on your cheeks back 
taut; the engine howls for your attention so that the next 
shift will be at just the right instant to maintain this illu- 
sion that you are annihilating time and space. Perhaps the 
head-shrinkers are right — this drag racing should be 
investigated. 

The chassis frame that forms the base for the K-B is 
fabricated of 4130 steel tubing that has a wall thickness of 
.083. It is of simple truss form with two longitudinal mem- 
bers on each side with the upper tube stepped out to com- 
ply with FIA cockpit width regulations. The lower tube 
runs straight from front to rear. Most of the cross tubes are 
of the same section as the main tubes, 1.5 inches. Extreme 
chassis rigidity, a must with independent suspension, is not 
called for with solid axles, but this structure impresses you 
as one that would not easily turn into a tangled ball of 
twisted tubing in an accident. 
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A distinguishing feature of the 8-litre 
was tts thermostatically controlled 
radiator shutters in massive shell. 


XPERIENTA DOCET — or does it? An anthology of 
disproofs of this down-at-heel cliche could make 
plausible play with comparisons between the vintage 


Bentleys and the spawn of many a modern conveyor belt. 
In a lifetime of ten years flat, 1922 to ’31 inclusive, the old 
Bentley factory at Cricklewood, London, sent 3061 cars out 
into. the world. Today, among the several British plants 
that exceed that total every month, there are some that 
have never yet built a car to compare with the rumbleguts 
Bentleys for all-around roadability, easy maintenance, dur- 
ability, fine workmanship and the classic symmetry of their 
engines and entire underhood installations. 

Perhaps there was a seed of spiteful truth in Ettore 
Bugatti’s gibe that “Monsieur Bentley builds the fastest 
38 . 


By DENNIS MAY 


trucks in the world.” Bentleys and-Bugattis, according to 
the priesthood of the Bug cult, stood in about the same 
relationship as a poleax to a stilletto, a dray-horse to a 
quarter-horse, a bull fiddle to a lyre; and maybe these 
similes did have a vaguely credible basis. Nonetheless, 
under the Bentley’s hulking exterior there lurked the evi- 
dence of much advanced thinking, plus an uncompromising 
integrity. Anything savoring of the ersatz or second-best 
was poison to Walter Owen Bentley and his design 
collaborators. 

Every Bentley engine built at Cricklewood had a main 
bearing between each crank throw, an overhead camshaft 
and dual ignition. More than thirty years ago the hottest 
of the three-litre variants was sold with a certified maxi- 
mum of 100 miles per hour. There never was a Bentley with 











The early-day Bentleys were waspishly called 
“the fastest trucks in the world” by Ettore 
Bugatti and they were so high they made your 
ears pop climbing out but they managed to take 
nearly everything going for almost a full decade 





fewer than four speeds. From their debut in 1926 the six- 
cylinder models had power braking as regular equipment. 
Camshaft drive on all the sixes was of unique design, with 
triple coupling rods interposed between miniature crank- 
shafts. Bentley marketed a reliable supercharged car as 
early as 1930, and the following year were among the pio- 
neers of rubber engine mounting; this was featured on the 
mightly eight-litre, last of ‘““W.O.’s” wonderful works at the 
sign of the Winged B. 

The character and true greatness of an automobile can 
fairly be measured by its long-term survival after manufac- 
ture has stopped. By this criterion, the Bentley is probably 
out on its own. Today, more than a quarter-century after 
the Cricklewood shutdown, roughly one third of the cars 
the old company built are still in healthful service on the 
highways of the world. The Bentley Drivers’ Club has an 
all-in membership of 1155 at the time of writing, and about 
80 percent of these enthusiasts own models with the W.O. 
hallmark. The rest operate the Silent Sports Cars, all with 
six-cylinder engines, produced since 1934 by the present 
company, an associate of Rolls Royce. 

The B.D.C. Review has described its Beau Ideal as one 
who “will forfeit wife, home, food and drink to maintain 
his Bentley in that station of life to which it is accustomed.” 
And indeed, as time goes by and available stocks of parts 
become progressively sparser, sacrifices of something like 
this order have to be seriously contemplated by those irre- 
vocably plighted to pre-RR Bentleys. Supplies of factory- 
made crankshafts, for instance, have long since been ex- 
hausted, and although at least one specialist outfit forges 


replacement cranks that are an improvement on the origi- - 


nal, the small production scope naturally gives prices a 
frightening hoist. An oldtime Bentley can be regarded as a 
mechanical Zombie, but with the important difference, com- 
pared with the organic sort, that there are limits to the 
pushing around it will take. 

W.O., who had served his apprenticeship in locomotive 
engineering and built nine-cylinder radial engines for RAF 
planes during World War I, constructed the prototype 
Bentley car in 1919. Following a three-year proving and 
experimental period, the marque’s unhurried production 
life began in 1922 with the launching of a three-litre job 
on a 117 inch wheelbase. Demand, by the standards of a 


Last of W. O. Bentley’s mightiest work, 
the 8-litre chassis had elektron crank- 


case and 4 valves per cylinder. 
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A typical sports four-seater Bentley of 
the flapper era. Spare on this Vanden 
Plas body could be had at side or rear. 



















1 big six (61% litres) Bentley with 


stately lrmousine body that was fitted 


to most of these chassis. 








The Rose-Richardsand Fiennes Bentley 
(No. 33) leading Tim Birkin’s blown 2 


seater. No. 33 finished 5th at 98.80 mph. 


This rare super sports was difficult to 
handle especially on wet surfaces. Car 
had 108 inch wheelbase. 


day when the term sports car was only just edging its way 
into the motoring glossaries, was encouraging, and over 140 
of these throaty cruisers rolled off the line during 1922. 

The timing of W.O.’s venture was good, for one thing. 
It takes more than four years after a major war for re- 
turned servicemen to catch up on lost fun, and the Bentley, 
with its speed-suggestive lines and leniently muffled exhaust, 
held promise of great diversions. True, not one in a thou- 
sand worshippers could actually afford this expensive means 
of escape, from down on the farm (‘he disembodied chassis 
alone cost the sterling equivalent of over $3000 at today’s 
exchange rates) ; but meanwhile, for kids of every age from 
ten to fifty, the Bentley came to be the epitome adventure 
awheel. A parked three-litre, back in the early twenties, 
40 


Old Number 7 charges through a rough turn at 


Le Mans in 1926. It was the first big race for this fa- 
mous 9-ft. chassis Bentley. It won the following year. 


spent most of its time under seige by neighborhood school- 
boys, the heavily outnumbered owner being called upon to 
hold still for a stock catechism beginning with the basic 
“Wottle she do, mister?” 

The three-litre in its various forms enjoyed the longest 
innings of any Cricklewood production (1922 to ’29 inclu- 
sive) , outsold all other types added together (1639 were 
built) founded the makers’ remarkable racing reputation 
and launched many engineering features which were to 
recur all down the line. 

High rpm gave Mr. Bentley a pain, and he certainly 
went the right way to work to achieve seemly moderation 
in turnover. Bore and stroke dimensions of his four-cylinder 
engine were 80 by 149 millimeters, making the ratio one 











Walter Owen Bentley, in Homburg hat, 
tries prototype 3-litre on Brooklands 
Test Hill in 1921 before production. 





Tim Birkin passes pits late in afternoon 
at Le Mans 1929 in winning speed six. 
Woolf Barnato shared honors. 





In the French Grand Prix of 1930, Tim 
Birkin wheels his stripped Blower 


Bentley througha corner. He placed 2nd. 





This 3-litre speed model of ’25 isa 
production model of car that 
established Le Mans lap record in 1923. 





to 1.86. Reciprocating and rotating masses were heavy by 
modern thinking, and the compression ratio was as low as 
4.3 to one. In the result, this imposingly lofty plant pro- 
duced its 70 brake horsepower at only 3500 revolutions per 
minute. At 60 mph, which was about a comfortable cruising 
speed for the early three-litre, power beats seemed to occur 
with the leisured and measured frequency of a hiccup, al- 
beit an aristocratic one. It was not, of course, a fast car off 
the mark; if you wanted to maintain a respectable cross- 
country average you took the fullest advantage of the 
Bentley's excellent high-speed cornering properties, because, 
aS an owner once expressed it to me, “there is no such 
thing as au revoir to lost revs, only adieu.” 

The three-litre engine, like all its Winged B successors, 
had a monoblock cylinder casting, a nondetachable head, a 
single overhead camshaft, four valves and two spark plugs 
per cylinder and dual ignition by twin magnetos. The 
crankshaft ran in five whitemetal bearings and drove the 
camshaft at its front end through vertical spindles and 
spiral bevels. The tulip shaped valves carried two concen- 
tric springs per stem and were actuated by forked rockers 
on the intake side and separate ones opposite. A single 
Smith-Bentley five-jet carburetor was fitted originally but 
the majority of three-litres had twin “Sloper” SU’s, the 
slope was an NE-K-SW incilination of the car bodies, 
viewed in side elevation, not a semidowndraft tilt. 

The cone clutch used on early models was superseded by 
a single dry plate type after some years. The gearbox, with 
its four closely spaced ratios, was separate from the engine 
and operated by a right-hand shift (this form of control 
remained a family feature of all Bentleys right down to the 
recent time when the Rolls-wedded company went over to 
automatic transmission) . 

The chassis frame followed the educated bedstead layout 
that was practically universal in the ‘twenties, the high 
level of its side girders determining the tall-in-the-saddle 
driving position which always distinguished W.C.’s clientele. 
Suspension was by friction-damped semielliptic springs 
front and back and the mechanically operated brakes in 
corporated a balanced beam compensator. 

There was a big performance differential between the 
mildest and the hottest of the six three-litre models. Crickle- 
wood’s best-selling line, the 130-inch wheelbase Long Stand- 
ard car, usually carried a four-seat tourer body and was 
guaranteed to do 75 mph. With slightly less lebensraum 
the Short Standard equivalent (117-inch w.b.) would gal- 
umph up to eighty if you gave it time. The 117-inch Light 
Tourer, short lived and a sluggish seller, had a maximum 
somewhere between these figures. Then for sportsmen who 
really wanted to cover ground and impress the peasantry, 
there was the classic Speed Model, alias the Red Label, 
which by 1926 was getting 90 an hour. Traditional body 
for this fast rig was a sports four-seater by Vanden Plas, 
famous British coachcraft specialists, distinguished by min- 
ute rear doors about as deep as an average tea caddy. When 
it first came out in 1924 the Speed Model developed 80 
bhp; it was afterwards pushed up to 85 by raising the com- 
pression to 5.6 to one, a pretty radical figure for those days. 
A total of 506 Red Labels were built. 

W.O.’s first venture into road racing, the 1922 Tourist 
Trophy in the Isle of Man, led to the standardizing of the 
T.T. Model Bentley, which was a cut above the Red Label 
in performance and a cut below it in habitability. Hairiest 
of all the three-litres, however, was the rare Super Sports, a 
stumpy little trolley with its axles only 108 inches apart, 
and 100 miles per hour guaranteed. The extensively souped 
engines fitted to the Super Sports had their serial numbers 
prefixed SS, and the symbol acquired such magical qualities 
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A Shorrock blower fit- 
ted to an A40 engine. 
Even the two-port 
Austin mill can be 
made to pack a wallop 
with this helper aboard. 





dupercharging I/ 


POSITIVE DISPLACEMENT BLOWERS 



















Wade two-stage supercharger for a 2-litre “B” type 
E.R.A. racing car. Usually Wade Engineering makes 
kits to fit British Fords, Morris Minor, and MG’s. 


HE Roots-type positive-displacement blower has never 

been popular in America for passenger cars. We've 

used it extensively for commercial diesel engines, but 
noise, cost and bulk problems have kept it pretty much off 
the Detroit stuff. 

Back in the late ‘40s, an Italian company (Italmeccania) 
tried to promote a Roots blower kit for several popular 
U.S. stock cars (Ford, Chev, Stude, etc.), and a number 
were distributed. Quite a large proportion of those early 
I. T. units had defective gear trains, and the kickbacks 
ruined the venture. Shortly after, another Italian outfit 
(S.CO.T.) bought the L.T. facilities and attempted a come 
back with the design, adding several new kits. The S.CO.T. 
version was a fair performer, but sales were small and this 
outfit quit in 1953. Quite a number of these I.T. and 
§.CO.T. blowers are still knocking around the country. 

Meanwhile several small California specialty companies 
advertised semi-standard kits utilizing GMC truck blowers 
that could be adapted to certain U.S. stock engines. These 
included SpeedoMotive, Jack McAfee Motors, and Horns 
Equipment Co. Far as I know, any of these outfits will still 
take an order today (though prices for the low-volume work 


THE SHORROCK SUPERCHARGER 


By ROGER HUNTINGTON 





Judson vane-type blower installed on MG. This 
positive displacement pump falls somewhere between 


the Roots and the centrifugal in low rpm efficiency. 


are rough, of course). 

Besides these, there are currently several companies in 
this country and Britain that manufacture small Roots 
blowers for low-powered overseas models that are widely 
used throughout the world. Pepco, Inc. of Akron, Ohio, 
supplies a small Roots pump for the MG and Volkswagen 
Wade Engineering of Horley, England, makes standard kits 
for the British Fords, Morris Minor, MG, Triumph, Stand 
ards, and a kit for the late flathead Ford-Merc V-8 can be 
had on Special order. North Downs Engineering of Cater 
ham, England, is another company that builds a good Roots 
blower for some small European cars (Marshall-Norde 
trade name). 

Actually, probably a large percentage of our readers are 
primarily interested in big-inch engines and these small 
blowers don’t offer a thing in the way of conversion possi 
bilities. They can’t be turned at a high enough speed to 
pump a useful boost on engines of more than around 150 
cu. in. If properly set up they’re quite effective in raising 
the acceleration of small road cars and if you're happy 
with a 0-60 mph time in the 12-22 second range (along with 
the other benefits of an economy-type car), then I can 


INLET PORT SLIDING VANE COMPRESSOR 


BLOWER 

















Wade Roots type blower for Diesel use. Angular inlet 
and outlet ducts reduce noise from sudden bursts of 


air between rotor lobes. Principle is same as helical gears. 


recommend small-inch Roots supercharging. For big, 300- 
cu. in., engines our field of blower choices is limited. 

A Roots blower is what we call a “‘positive-displacement”’ 
pump — that is, it theoretically pumps a certain number of 
cubic inches of air each revolution. We have two inter- 
locking rotors (with either two or three “lobes’’) revolving 
in an oval casing, with small clearances of .003 to .007 of 
an inch between the rotors and between rotor and casing 
wall. A gear train maintains the inter-rotor clearance. Air 
is scooped in at the inlet opening on one side of the casing, 
carried around by the rotors, and discharged into the out- 
let duct on the opposite side (see drawings). Obviously 
there is no internal compression here.’ A Roots blower 
builds up a manifold boost pressure by merely pumping 
more air than the pistons displace each revolution of the 
crank (at normal pressure). We select blower sizes by just 
comparing the blower displacement with piston displace- 
ment and gearing the blower to deliver the desired ex- 
cess air. 

Now this type of compression — engineers call it “‘iso- 
metric,” or constant volume — is relatively inefhicient; much 
more so than the “adiabatic,” or variable compression 
process in the vane and centrifugal superchargers. This 
means that our Roots is going to absorb more horsepower 
in pumping a given weight of air at a given pressure, and 
it will heat up the air more during the compression pro- 
cess. For instance, suppose we want to compress 25 pounds 
of air per minute at an initial temperature of 75°F. to a 
gauge pressure of six pounds. An average-size Roots blower 
would require about 21 hp to drive it and would raise the 
temperature of the air to 170°F. . . . while a typical auto- 
motive centrifugal would absorb only 15 hp and deliver 
145° air temperature. This may not seem like a big differ- 
ence on paper, but I can assure you you've got two entirely 
different animals on your hands when you try to adapt 
them on a road or race engine. 

When we try to get into really high boosts (over 10 or 12 
pounds) with a Roots, especially with a large-displacement 
engine, the power requirement quickly gets out of hand 
complicating the drive gear problem and subtracting that 
much power from the rear wheels. A power requirement of 
over 90 hp is entirely possible with a good-size Roots blower 
pumping 12 pounds on a big engine. And the 200°F. air 
temperature rise generated by this 12 pounds compression 
doesn’t simplify combustion problems. Our fuel octane re- 
quirement at medium rpm is very high above about six 
pounds boost with a Roots. 

Even the oft-quoted clinching ‘‘advantage’’ of the Roots 
blower — the good boost pressure at low speeds — has 
probably been overrated. Theoretically we should get a 
constant pressure at all speeds. In practice, though, due to 
the clearance between rotors and casing, we get a sub- 
stantial leakage of air from the high-pressure side back to 
the inlet. This leakage is pretty much independent of 
blower speed, but depends mostly on the clearances and 
discharge pressure. Result is that full-throttle boost pres- 
sure drops off quite rapidly as rpm is reduced, since the 
leakage is a larger and larger proportion of the air pumped. 
(Some curves show the relationship.) The boost curve of 
the best Roots blower is still considerably inferior to that 
of the variable-speed McCulloch. 

Admittedly, however, the drive and regulation of the 
latter are still far from rugged enough for full-bore compe- 
tition, though they will stand up on the road. When the 
chips are down the Roots layout still scores over the straight 
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centrifugal in bottom-end boost and diminished “shock” 
drive loadings, while it’s also free from the internal lubri- 
cation problems of the vane-type blower. Its bearings and 
gearing can be made to live, and it’s relatively easy to do 
your own experimenting with clearances and drive ratios. 

The fact that a large number of various sizes and models 
of Roots blowers units are available around the country as 
junk or used equipment, at very reasonable prices, is bound 
to attract a continuing stream of supercharging enthusiasts. 
Here are a few hints for those who want to adapt non- 
standard Roots installations. 

The selection of a drive speed ratio with a Roots blower 
is a simple matter of arithmetic, involving only three factors 
— engine piston displacement, desired boost pressure, and 
the theoretical displacement of the blower (per revolu- 
tion) . I've wracked my brain to think of a way to save you 
this little bit of pencil-and-paper calculation by presenting 
the data on a single graph; but the graph could only show 
drive ratios for one boost pressure and you'd have to correct 
for other boosts by arithmetic anyway . . 


. So let’s just work 
from a single formula. 


First, though, we must express our boost pressure in 
terms of a “pressure ratio,” relative to atmospheric. (That 
is, atmospheric pressure — average 14.5 pounds/sq. in. — 
would be a pressure ratio of 1.0, and a gauge boost of 14.5 
pounds would be a pressure ratio of 2.0.) So let’s work 
with these standard pressure ratios: 











RIGHT: Single stage 
Wade Roots-type instal- 
lation gives Triumph 
1800 much needed en- 
ergy. BELOW: Shorrock 
supercharger (vane 
type) fitted to 

T-series MG. 














One of the latest Judson blowers, anchored to a flathead ’50 Ford, is fed by two 
Hollys. This neat setup can be adapted to a later overhead valve engine, 
but should not be used on plants much exceeding 250 cubic inches. 







For bread-and-butter road engine.. 6 lbs.; 1.41 pressure ratio 
Maximum on pump gas.................. 10 Ibs.; 1.69 pressure ratio 
Competition engine on alcohol......14 lbs.; 1.97 pressure ratio 

Then we need to know the displacement of our blower. 
In 99 cases out of 100 you'll be using one of eight models 
of Roots blowers, as they are by far the most widely avail- 
able in this country, at least in the sizes we’re interested in. 
(Most of these blowers are currently being used in truck or 
industrial diesel engines, and, incidentally, the models 
listed under the Borg-Warner name here are now being 
manufactured by Miehle-Dexter of Racine, Wisconsin. 
Here’s a run-down on available blower models and approx- 
imate displacements per revolution. 
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MODEL REV. CU. IN. 
I.T.-S.CO.T. 
1500 sit daaueenadnuee 180 
GENERAL MOTORS CORP. 
3-71 ae = 200 
4-7] eons 250 
6-71 iatbicken 310 
BORG-WARNER 
Tosca . Se’ o 
3208 eek ee Oe 4 alae aS 150 A Judson vane compressor feeds enough vitality 
3710 actgseer «. 2 into the undernourished Volkswagen to give it 
eee agers i mi Lae , — 350 the beans to cope with U.S. traffic. 
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Tight cockpit is that of Novi. Note 
red line on tach is at 7500 rpm. Not 
to alarm drivers, boost pressure 
gauge is omitted. 


ED-HAIRED Pat Flaherty, pole 

man in the 40th Indianapolis 

500-mile race in the No. 8 John 
Zink Special, beat the field this year at 
a modest average speed of 128.490 mph 
over Sam Hanks in the No. 4 Jones & 
Maley Special. 

How can you break records when 
the caution flag is out? There were no 
less than 11 periods, totaling 71 min- 
utes, run at low speed under the 
caution flag this year. We've never 
seen anything like it. Seemed like the 
flag popped out if someone even fish- 
tailed. It seems quite obvious that last 
year’s tragedy triggered a further tight- 
ening of already stringent safety pre- 
cautions at the Speedway . . . which is 
fine. They were just being plenty 
careful. 


Actually, the long periods at low 
speed, plus the moderate air tempera- 
tures in the 70’s, changed the entire 
complexion and strategy of the race. 
The big boys were planning an all-out 
sprint with the lead cars making three 
—maybe four—stops for rubber. These 
experts had their pit work down to 
such a beautifully-coordinated opera- 
tion in the last few years that there's 
very little to be gained any more by 


taking it easy, saving tires and fuel, 
and making only one or two stops. 
The winning Zink crew, for instance, 
changed all four of Flaherty’s tires and 
fueled the car in 39 seconds on one 
stop this year! With that kind of pit 
work there’s no percentage in avoid- 
ing stops, since you’d have to cut your 
average back maybe four mph to in- 
crease tire life enough to save one pit 
stop. 

The caution flag introduced another 
angle. With the cars averaging only 
70 mph when the flag is out, it pays to 
stop during this period, so you lose a 
minimum of distance on the leader. 
That is, a 50-second stop would lose 
about a mile wien the leader is aver- 
aging 70 mph — but two miles when 
he’s boiling 140. There were plenty of 
chances to pit during caution periods 
in this year’s race; everybody was do- 
ing it. 

And then, of course, the lower aver- 
age speed was an important factor in 
tire mileage. The leaders needed only 
two stops (or three sets of tires) to do 
the job at an average of 128 mph in 
76° F. weather. Had the average been 
135, as many of the railbirds were 
looking for, and the temperature in 
the 90’s . . . well, who knows? 


Luhanapolie Inquest 


Pat Flaherty piloting Zink special, waves his arm in victory as he crosses the finish line at Indianapolis Speedway. 
His average speed in the.500-mile race was 128.490 miles per hour. 


World Wide Photo 





NEW TRACK SURFACE 


The new $100,000 resurfacing job 
they’ve done at the brickyard has made 
virtually a new track of it. All four 
turns, the two short end “chutes”, and 
the ends of both main straights have 
been repaved with asphalt, making 
these sections smooth and level. The 
old track was downright rough in the 
turns. A driver had to just more or less 
cruise through them; any heavy foot 
on the loud pedal would break the car 
loose, and maybe start a spin-out. The 
best technique for taking the turns be- 
fore was to go in fast, then get off the 
throttle all the way and coast through 
the turn on the overrun. You didn’t 
dare open up again ‘till the car was 
straight — so there was very little accel- 
erating on the short 660-ft. end chutes. 

Drivers can really play fast and loose 
with the turns now. The boys are now 
usually shutting off maybe 200 feet 
sooner coming off the main straights, 
entering the turns a bit slower — 
and then flooring it about half-way 
through. This lets them get up some 
real rpm in the end chutes, which is 
apparently where they’re gaining most 
of their time. Average speeds through 
the southwest turn, as clocked by the 
Firestone engineers, are up a modest 
two or three mph. Highest clocked 
has been 137 mph to date. Anyway, 
I'd say the new surfacing is responsible 
for 80 percent of the increased speed 
we've seen this year — especially that 
jump from 143.79 to 146.06 mph in 
the official one-lap record. 

TIRES 

The smoother track surface at Indy 
has also made it possible for the Fire- 
stone engineers to do something 
they’ve wanted to do for several years 
— raise inflation pressures. They were 
well aware that their usual modest 40 
psi pressure was costing them a good 
deal of potential lateral casing stiffness 
in the turns. The lower pressure also 
increased rolling resistance, and the 
added flexing of the casing contributed 
to heat build-up. But 40 psi was as 
high as they dared go on the rough 
track — otherwise the cars would be 
very touchy in the turns, would start 
to “skate” at the slightest disturbance. 
Now, with the smooth, level surface, 
they’ve been able to jump to 60 psi 
with one swoop. Stability in the turns 
is improved; the tires don’t roll under 
much, keep the inside edge of the 
tread on the track — and you don’t 
hear ‘em squeal anymore. 

However, Firestone still has prob- 
lems. At least six crashes occurred that 
have been blamed totally or in part on 
tire failure. In some cases, a tire liter- 
ally exploded, something virtually un- 
known at Indianapolis in recent years. 
The nature of the failures has not 
been completely established, but tests 





are now underway at Akron to find 
out what went wrong. Chunks of 
broken wheel flanges and bits of 
shredded tires were gathered by the 
Firestone crews after the race for scrut- 
iny. Several reasons have been ad- 
vanced for the blowouts, if such they 
were; tread separation is one theory, 
chipped wheel flanges are another and 
high track temperatures (112° F. im- 
mediately after the race) are yet an- 
other tentative reason. Henry Rich- 
ards, Firestone public relations man, 
puts it this way: “We just don’t know 
yet. If it was our fault, we'll be the 
first to admit it. We'll find out in 
Akron just what did happen.” 


CHASSIS DESIGN 


It looks like Frank Kurtis has really 
found the “formula” for the brickyard 
with his Series 500 chassis. Every new 
car built for the race this year — in- 
cluding three out of the Kuzma shops 
and one each by Lesovsky and Watson 
— employed his general layout with 
only minor modifications. 

The formula is simple: You use 
solid “beam” axles front and rear with 
transverse torsion bars, set ahead of 
the front axle and behind the rear. 
The very long spring base gives a good 
ride and solid handling in the turns. 
The beam axles give a high roll axis 
for minimum lateral weight transfer. 
The control arms for the axles are a 
form of “Watt's link” arrangement, 
formerly used by Mercedes-Benz and 
Gordini. This cancels caster variation 
with wheel deflection (and torsion bar 
adjustment). Engines are either offset 
to the left or slanted, so as to get the 
drive line on the left side and allow 
the driver to sit low on the right. This 
not only biases the weight to the left, 
but lowers the center of gravity — to 
give more even weight balance on all 
four wheels under centrifugal force in 
a turn. Oh, there’s a reason for every- 
thing . . . and apparently it’s going to 
be tough to improve radically on the 
highly developed Kurtis layout. 

If there could be said to be any new 
trend in chassis design this year, it 
would be toward lighter weight. Those 
Kurtis “‘roadsters” aren’t as light as 
they look. They'll generally run 1850 
— 1900 pounds dry. A. J. Watson has 
knocked 200 pounds off that figure 
with lighter frame design, some mag- 
nesium body panels, and a single-piece 
fitting that acts as both control arm 
and torque link in front. This is the 
Zink car that Flaherty won with. It 
was definitely quick accelerating, too, 
and cornering was superb. Watson is 
an extremely clever young man. 

THE OFFBEAT CARS 

Seems like there’s less and less ‘‘off- 
beat” iron at Indy every year. I can 
remember ten years ago when you 
(Continued on page 56) 





























Agajanian car was exhaust tuned by 
Frank McGurk. Tuning was too effi- 
cient, scavenging intake. 

It was replaced. 


Ferrari just after arrival at track 
with Weber carbs set for gas. Bar- 
dahl crew argued for and got alky. 


Bruce Crower’s special intake tubes 
were designed to cool intake, im- 
prove fuel density. Tubes frosted! 
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190SL_ 


(Continued from page 28 ) 


2500 rpm. The idle is a shade on the 
rough side and we found the idle speed 
to vary from about 900 to 1400 rpm, de- 
pending on engine temperature. The 
faster the idle, the smoother, of course. 

A bonus of this well-behaved engine 
is that you can get really good gas 
mileage if you want to drive for it. On 
a 48-mile run, about half of it in city 
trafhe and the rest on the highway at 
55 mph, we used 1.7 gallons of fuel, 
equalling 28.2 miles per gallon, Even 
so, we had made free use of the car's 
acceleration for passing and getting 
away from signals. More conservative 
driving ought to yield four or five 
mpg more. 

An important part of the 190SL’s 
“sweet” character comes from its clutch 
and gearbox. The clutch is very soft 
and gentle yet it bites with absolute 
firmness. The transmission has baulk- 
ring synchromesh even on bottom gear, 
and the synchronization never fails. We 
felt a pronounced heaviness to the gear- 
change mechanism that we're assured 
diminishes with accumulated miles, but 
part of this heaviness is deliberately 
built in. You can’t force a shift with 
this box. Try to make a fast, slicing 
gear change and you meet unyielding 
resistance—until gear speeds are equal- 
ized, which takes a half-second or so, 
and then the lever slips right into its 
gate. On downshifts you can spare the 
synchro mechanism and make quicker 
changes with the double-clutch tech- 
nique. The transmission is foolproof, 
one of the nicest there is, and the shift 
lever is ideally located, right at hand 
in all positions. 

An interesting point is that if you 
shift to fourth at 50 mph or so, letting 
the clutch out fast and hitting the 
throttle, you'll hear a_ pretty little 
squeak from the rear tires. This is not 
so much a result of engine torque as it 
is of the 190SL’s fine single-pivot swing 
axle, which it shares in modified form 
with the 2.5 liter grand prix car and the 
300SLR_ sports-racing car. When we 
asked factory technicians to account for 
the fact that the 190SL’s cornering man- 
ners are superior to the 300SL’s, they 
said immediately, “Why, it’s the new 
rear end, of course.” Oddly enough, the 
300SL still makes do with the older, 
more complicated double-pivot axle, 
which has a higher center of gravity. 

The total axle assembly is mounted 
to the chassis at three points. One point 
is the central pivot bracket at the bot- 
tom of which is the pivot journal or 
shaft. This bracket is bolted to a frame 
48 


cross member but is insulated from the 
frame by a laminated rubber bushing. 
Each of the half axles is mounted on 
the pivot shaft and is free to rock ver- 
tically on it. Rubber buffers limit ver- 
tical axle travel and torque arms 
anchored to the frame side men:bers 
provide the other two mounting points 
of the rear axle assembly. These arms 
carry the springs and control fore and 
aft axle motion and torque reactions. 

The rest of the 190SL chassis derives 
largely from the 180, in which the 
frame and floor form a unit and a sep- 
arate, very stiff U-section cross member 
carries the front of the engine, all of 
the front coil spring-and-wishbone sus- 
pension, and the bulk of the steering 
mechanism. Rubber pads lie between 
the cross member and the frame-floor. 
The main purpose of this arrangement 
at the front end is to provide the best 
possible suspension and steering geom- 
etry while also insulating the rest ol 





the car against suspension vibrations. 

It performs this job very effectively, 
but so do the suspension systems in 
quite a few other makes. Where the 
190SL chassis really shines is in road- 
holding on curves and _ straightaways 
at high speeds. It squats close to the 
ground and tracks true on the straights 
like the 300SL. It stays glued in the 
turns better and its resistance to power 
slides is far, far greater. You'd have to 
be driving way beyond the limits of 
common sense to get into trouble with 
the 190SL. 

The steering is typical Mercedes- 
Benz, That means it’s on the heavy 
side, quick and free of backlash. The 
gearing is of the recirculating-ball type, 
probably the costliest and best there is. 
The pitman arm is a forging massive 
enough to go on a 20-ton truck. A tubu- 
lar shock absorber is built into the link- 
age to absorb road vibrations, and in 
the steering is self-centering. There is 
no wander or wobbie at high speeds. 

“Just as the 190SL’s available power, 
roadholding and steering inspire a pro- 
found sense of security, so do its brakes. 
However, although these resemble the 
brakes of the 300SL, they have about 
108 sq. ins. less lining area and are 
therefore just extremely adequate in 


performance, rather than fantastic. 
They have two leading shoes at the 
front and the smoothly progressive ac- 
tion that this implies. The price you 
pay for this convenience is that when 
you back down a steep hill, only the 
rear brakes are operative; it takes 
strong pedal pressure to slow the car. 
Our test car was equipped with the 
optionally - available vacuum booster 
and Al-fin front drums. During the 
standard ten-stop fade test there was a 
ten percent loss of braking power in the 
first five stops; after these braking 
power remained constant. 

The 190SL is a very spacious car, The 
semi-bucket seats will carry no more 
than two plus a small dog; but the space 
behind them will accommodate one 
adult or as many as three kids on short 
trips. A neat, upholstered occasional 
seat for this space is an optional extra, 
and a foot-well is thoughtfully provided 
in the rear for the comfort of the oc- 
casional passenger. 

As is often the case with cars that are 
small by U.S. standards, luggage space 
is startingly large when you actually get 
down to loading it. You can get attrac- 
tive fitted luggage with the 190SL—two 
big suitcases that fit behind the seats 
and three more that fit the rear com- 
partment with room to spare. 

Daimler-Benz, unlike other manufac- 
turers, is willing to admit that a car is 
occasionally a cranky device, and that 
it will perform better and last longer 
when you face the fact and take ap- 
propriate steps. With other new cars, 
for example, the makers urge you to 
turn the key and take off without a 
moment’s concern for the innards. In 
the 190SL handbook, on the other 
hand, D-B advises, with some sternness 
and much honesty: 

“Attention! In order to check lubri- 
cation of the engine, every vehicle and 
every engine which has been laid up 
for more than three weeks or which has 
been transported for such a_ period 
should be started as follows: 1. Take ofl 
distributor cap. 2. Declutch and turn 
the engine with closed throttle by 
means of outside or own battery until 
oil pressure is indicated. Note—the bat 
tery must be fully charged; do not ex- 
haust it completely, but allow to re- 
cuperate. 3. Replace the distributor 
cap. 4. Pull the choke and start as 
usual.” 

The theory behind all these direc 
tions and the elaborately worked-out 
maintenance program is that if the 
owner will follow them, he'll never have 
a moment’s trouble with his car. In the 
190SL this contributes on a more or 
less subtle psychological level to a sense 
of security and perfection that grows 
on you every hour you drive the car. 
Ic’s more than just pleasant; it’s habit- 
forming. # 
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we were all very happy to see the sun 
poking through the early morning fog. 

The start was set for 9:00 in the 
morning, and as the drivers lined up 
opposite their cars for the usual Le 
Mans 50 yard dash, the impressive 
Nurburg castle was just visible through 
the rapidly disappearing mist. The 
track had dried out fairly well and 
over 50,000 spectators had massed 
themselves around the 12 mile circuit. 
Sprinter that he is, Stirling Moss was 
first away and shot off into the South 
Curve with a screaming bunch of iron 
scratching like mad to catch him. As 
he came out of the woods and hurtled 
down to Quiddlebach where we were 
watching, Stirling had built up a good 
10 second lead over his nearest oppo- 
nent, Mike Hawthorn, also off to a 
good start — but behind them there 
was a pile of traffic the likes of which 
I had never seen before. Several of the 
fast cars had gotten poor starts and 
were desperately trying to make their 
way up through the mob. Moss, how- 
ever, out in front with nobody to pass, 
began to build up a good lead. The 
next time around, Fangio had gotten 
ahead of Hawthorn and took out after 
Moss. 


(Continued from page 


FIRST PIT STOPS 


The first driver change occurred 
about one third of the way through 
the race; Moss managed to hand his 
car over to Jean Behra without losing 
first place; then the next time around 
the Maserati came to a halt at the 
side of the track with a broken left 
shock absorber and as Behra began 
walking back to the pits, Castellotti, 
now driving the leading Ferrari, 
moved up into first place. Despite 
everything that he could do, Mike 
Hawthorn was unable to keep up with 
the Italian machinery. Paul Frere 
went out with a broken gear box early 
in the race — the Aston Martins held 
6th and 8th places respectively — 
Collins’ car being held up due to fuel 
feed trouble. At the halfway point the 
order was: Ist: Fangio-Castellotti (Fer- 
rari); 2nd: Gendebien-Portago (now 
driving the Hill-Wharton Ferrari) ; 
3rd: Moss-Behra (now driving the 
Tarufh-Schell car, a Maserati); 4th: 
Hawthorn-Titterington (Jaguar) ; 5th: 
Trips-Maglioli (Porsche) . 

Despite the re-entry of Moss and 
Behra into the race in Tarufh’s car, 
the leading Ferrari stayed out in front 


for a few more laps, then Moss began 
to move in on the World Champion. 
By the end of the 33rd lap the 3 litre 
Maserati was in second place with only 
| minute 5 seconds separating the two 
cars. Next bit of excitement occurred 
when the Jaguar pulled into the pits 
with a leaking reserve fuel tank. The 
car lost two laps while it was worked 
over and then just a few laps later 
with Desmond Titterington at the 
wheel, the D type came to rest with a 
broken axle. In the meantime, a fan- 
tastic duel was developing betweeh 
Fangio and Moss. On the 40th lap, 


Fangio came in for a quick refill and 
while the car was stationary, Moss shot 
into the lead. The crowd was going 
wild; 28 seconds separated them but 
try as he might, Juan Manuel could 
not catch Moss and they crossed the 
finish line with a difference of 27 sec- 
onds separating them. The Portago- 
Gendebien-Hill-Wharton Ferrari fin- 
ished 3rd and just 7 minutes and 
50 seconds later the Trips-Maglioli 
Porsche crossed the line — they had 
been minus second gear for a better 
part of the race and both cars were 
suffering from brake trouble — despite 
this they -both went like bombs. 
The Nurburgring had taken _ its 
usual toll of machinery. Suspension 
systems and gear boxes were the prin- 
ciple failures while spin outs and 
minor shunts took many others off into 
the ditch. Musso’s injuries were luck- 
ily mild, his crash being the only seri- 
ous mishap. Maserati’s star is rapidly 
ascending and along with the victory 
of Bonnier and Fraser with their 1300 
Guiletta Spring Veloce, it was a fine 
day for Maserati, Alfa and Porsche. 
The Giuletta, incidentally, turned lap 
times considerably better than any 
previous 1300 Porsche times registered 
by either Trips or Hermann. 
Results: General Classification: 
*1. Taruffi-Schell-Moss-Behra 
Maserati 3 litre 6 cyl. 
129.7 km/hr. average 
2. Fangio-Castellotti 
Ferrari 4 cyl. 
129.6 km/hr. average 
3. Hill-Wharton-Portago- 
Gendebien 
Ferrari 12 cyl. . 
127.0 km/hr. average 
*4. Trips-Maglioli 
Porsche “RS” 
125.0 km/hr. average 
5. Collins-Brooks 
Aston Martin DB3S 
124.4 km/hr. average 
6. Hermann/Von Frankenberg 
Porsche “RS” 
123.8 km/hr. average 
7. Barth/Rosenhammer 
AWE 
121.1 km/hr. average 
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*( 
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wn 
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16. 


19. 


20. 


Martenson-Seidel 
300SL 

114.1 km/hr. average 
Nathan-Kaiser 
Porsche Carrera 

112.6 km/hr. average 
Schulze-Nogueira 
Porsche Carrera 

112.4 km/hr. average 
Bonnier-Fraser 
Giuletta Sprint Veloce 
112.2 km/hr. average 
Ringenberg-Walter 
Giuletta Sprint Veloce 
111.5 km/hr. average 
Kretschmann-Liebl 
Porsche Spyder 

110.8 km/hr. average 
Carini-Bordoni 
Giuletta Spring Veloce 
109.2 km/hr. average 
Zick-Plaut 

Porsche Carrera 

108.9 km/hr. average 
Gunzler-Retter 
Mercedes 220a 

108.4 km/hr. average 
Thirion-Pace 

Giuletta Spring Veloce 
108.3 km/hr. average 
Lang-Kuhnke 

Giuletta Sprint Veloce 
107.0 km/hr. average 
Zeller-Bieling 

Giuletta Spring Veloce 
104.3 km/hr. average 
Wittman-Hampel 
Porsche 1600S 

104.2 km/hr. average 


*Class Winner 


Taruffi in Maserati circles in Karusell. 
















































































































































































































































































































































































Backyard LeMans 








HE LE MANS organizers didn’t invent 24-hour races — Eugene Mauve 

: did. Mauve’s fantastic Bol d’Or, first staged at Whitsun in 1922, jumped 

the start on Le Mans by more than a year. Too, Mauve mixed stronger 
medicine in his bowl of dubious gold than anything the Automobile Club de 
l'Ouest has ever dared serve. 

In these effete days, of course, twosome crews are obligatory in both of 
France’s Vingt-Quatre Heures. But back between the wars, when single-handed 
drivers were merely tolerated at Le Mans — and practically everybody in the act 
opted for a partner anyway—the Bol was strictly on a solos-or-nothing basis. 
To make it tougher still, the St. Germain circuit, original home of the Bol d’Or, 
was only 214 miles around. Like most French road courses, it consisted of two 
straightish and reasonably surfaced legs and a third that was hell on wheels — 
a twisty, narrow byway with the potholes built in permanently. Apart from 
fixing an engine displacement limit (1100 c.c. in the beginning, 1500 c.c. later) 
and barring relief drivers, M. Mauve’s thinking was altogether formule libre. 
Competitors could be of either sex: once the Bol was actually won by a woman 
—a high-tensile Parisienne by the name of Violet Morris. Previous experience 
wasn’t necessary. Cars could have either three or four wheels,-and any sort of 
fuel was okay. Specifications could be anything from full race to watertight stock. 

Fields, in the result, had a riotous variety, both personal and mechanical. 
Established manufacturers like Salmson and Amilcar would usually provide a 
lonely element of respectability with teams of recognizable automobiles, handled 
by drivers of international standing; but for the rest, the lineup was a bedlam 
of screwball amateurs on every sort of backyard contraption the mind could 
conceive: three wheels, four wheels, engines at the back, engines in front, at the 
side, drive by chain, by belt, by shaft and by luck more than judgment. 

That no-experience-necessary concession was a surefire attraction of the Bol, 
and in an average race at least 20 percent of the runners were total tyros. The 
consequences of this learn-as-you-go formula could be seen to advantage at the 
first corner on the opening lap. There was one thing Eugene Mauve didn’t 
invent and that was the Le Mans start. He simply lined his clientele up in rows 
across the pit area, Grand Prix style, and when he dropped the flag they clutched 
in and went. The only trouble was, of course, that they all arrived together in 
a wild hub-rubbing stampede at the first turn, which came dangerously soon 
after the takeoff. Entanglements from this cause sometimes crippled six or seven 
cars, temporarily or otherwise, before the race was a half-minute old. Casualties 
were specially prevalent among entries consisting of a driver who had never 
raced before and a car that had never run before. 

Once this first-round mayhem was over, things would generally settle down 
until early morning. The last hour of darkness alway brought its crop of one- 
way trips into the surrounding forest. Some drivers just nodded off to sleep at 
the wheel. Others, bugeyed from the strain of navigating by lamps giving about 
as much illumination as a cigarette lighter, turned thisaway when the course 
went thataway. 

A fellow who was both smart and lucky, however, could deal with the mind- 
over-Morpheus problem very satisfactorily. It was Mauve’s habit to divide his 
race into a multitude of classes and subclasses, because he liked people to be 
happy; and this system enabled him to donate the maximum of almost worthless 
prizes. So, after a few retirements had taken place, a driver would likely find 
himself the only surviving runner in his particular subclass. As, therefore, he 
couldn’t lose, he sensibly pulled off into some convenient glade and took a 
couple of hours out for sleep. 

Eugene Mauve was — and for all I know still is—a man of massive build and 
incredible endurance. On paper, the Bo! d’Or was organized by the A.S.M.C.C.F. 
—Tl’Association Auto-Moto-Cycle-Cariste de France; in fact, though, big Eugene 
was the A.A.M.C.C.F. in its entirety. He not only filled every official post, but 
was also the only paid-up member. 

If Eugene Mauve put a lot into his beloved races, he also took a lot out. 
Attendances at the St. Germain circuit reached 70,000 in the peak years, and 
kept Mauve in comfort for the rest of the year. In spite of his trophy’s grandiose 
name, his prize bill was nothing to worry him. The Bol wasn’t gold at all. It 
was tin, with peeling remnants of gilt veneer. Moreover, the winners never took 
it home. Mauve did. 
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By Dennis May 





~ (Continued from page 9) 

Neubauer’s conversation, conducied 
simultaneously in German, French and 
English, the languages of his drivers, 
pours forth like a torrent. It is 90 per- 
cent concerned with cars, 10 percent 
with women. Those who listen collect 
such nuggets as these. The object of 
racing: “To get the sport of driving 
from the race tracks to the highways, 
that’s what we're after.’’ Mass produc- 
tion of cars: “I’m against it. To make 
a car as individual as possible, to give 
it its own character — that’s sport.” 

He dislikes being interviewed. Said 
Neubauer to a journalist who wanted 
to write his life story: “Don’t ask me 
any questions if it concerns cars. As 
for your book, I’m writing three my- 
self — and don’t ask me about what.” 

This attitude has not endeared Neu- 
bauer to the press, and some of his 
own company officials speak of him as 
“difficult.” But it is not Neubauer’s 
aim in life to be liked. He is single- 
mindedly and passionately devoted to 
improving the performance of Mer- 
cedes automobiles. This preoccupies 
him totally. 

He has certainly been successful. In 
racing Neubauer is regarded much as 
the late Knute Rockne used to be in 
football — a giant in his field. 

Chief among the qualities that have 
won him this regard is a vast Teutonic 
thoroughness. Under the Neubauer 
regime, every detail is planned in ad- 
vance — nothing is left to chance. 

Added to this is a colossal memory. 
“Neubauer can tell you,” said a driver, 
“about every race a Mercedes has ever 
been entered in: the driver, the time, 
the condition of the car, the other 
drivers and their cars, plus the baro- 
metric pressure and the temperature 
of the road and air that day. Alto- 
gether not a bad man to have around.” 

But it was in the race itself that his 
enormous experience was put to acute 
use. ‘‘He was the key man,” said Stir!- 
ing Moss of him, defining the racing 
chief’s role. “He fixed the strategy of 
the race. It was Neubauer who set the 
pace and who by signals to the drivers 
and mechanics decided if the race 
should go faster or slower. 

The pace that Neubauer set was bes‘ 
described by someone who watche: 
Moss and Fangio leading the field i: 
the British Grand Prix and Aintree 
“Both sat in their cars with the com 
fortable ease of chauffeurs at a wed 
ding, and yet the pace they set was s 
fast that the opposition fell to piece 





around them.” 

As the race proceeded Neubauer 
watched from the pits. The fourth 
silver Mercedes was trailing a red Mas- 
erati for fifth plac2. As the Mercedes 
driver, Pierro Tarufh, sped by, Neu- 
bauer signaled him: beat the Maserati. 
Tarufh hounded the Maserati till, 
blackened with its exhaust, he inched 
by to take the lead. He came in fourth 
to give Mercedes a clean sweep and to 
establish, in Neubauer’s sight, the 
right order for the day. 

Neubauer feels that no racing chief 
can know his job unless he has been 
a driver first. “Otherwise you can 
never know what the driver is up 
against.” But while Neubauer was a 
driver — in 1924 he was third in the 
Targa Florio, 13th in the Coppa 
Floria, and second at Semmering, a 
fierce test of uphill climbing — he was 
not a very good one. “He thought he 
was fast at Semmering,” says somebody 
who was present, “but his mother 
scolded him ior not doing better.” 

The remarkable fact is that he still 
drives for speed, even occasionally. 
The size of his paunch prevents Neu- 
bauer from tying his shoelaces. Yet 
just two years ago he drove a Mer- 
cedes 300 SL around the Nurburg 
Ring. “He had to get in with a shoe 
horn,” remarked another driver ad- 
miringly, “but he drove it fast.” 

Mercedes pre-eminence in racing 
did not come cheaply. It used to cost 
the company four million dollars a 
year to be represented on the race 
tracks: the approximate cost of main- 
taining the famous Racing Division, 
with its 260 employees. Now that Mer- 
cedes is out of racing, no other com- 
pany spends anything like it. Why, 
with the superiority of their cars 
proven many times, did Mercedes do 
so? 

Neubauer’s answer is to the point. 
“It sells cars. The public has to be 
educated in cars that are individually 
produced. We can’t advertise in news- 
papers all over the world, but we 
could enter races all over the world.” 

Today, says Neubauer, the formula 
has changed. ‘“‘Now one reaches peaks 
of performance to transfer parts of ex- 
perience into ‘practice. How far can 
you carry this thing? Well, it’s like 
working for your doctorate — it shows 
you are trying to improve.” 

The chief point, Neubauer adds, is 
that.racers don’t stand still in develop- 
ment. “Our 300 SL reached 260 kilo- 
meters per hour on the Frankfurt 
autobahn, so we can say it was tested 
for that. The Volkswagen, which goes 
66 miles per hour, doesn’t need testing 
— it stands still.” 

“Sure racing costs money. But we 
gained advertising and experience.” 


“General Motors and Ford might 
sell more cars too if they raced. But 
they don’t need to. Under the U.S. 
system of mass production, the product 
speaks for itself. We have to prove 
our product is good.” 

Fortunately for the public, says Neu- 
bauer, a company doesn’t like to see 
its car break down in a race. The re- 
sult is enormous planning and a close 
check of performance. 

“So the public benefits. Look at 
what today’s racers have that are 
bound to be absorbed on tomorrow’s 
cars. We have fuel injection, speeds up 
to 10,000 rpm, the new single-joint 
rear axle — which we've transferred to 
our ‘220’ and ‘300’ production series, 
and tires that wear only two milli- 
meters per 500 kilometers as compared 
with prewar tires that were finished 
after only 120 kilometers.” 

Of course, says Neubauer, the evolu- 
tion of the car has differed in the U.S. 
and Europe. In the U.S. the sports car 
gets produced out of sheer public de- 
mand — racing has nothing to do with 

“But here in Europe it’s the other 


ber, Mercedes remained in and swept 
the first three places. 

Mercedes returned to competition 
only in December 1951, after an 11- 
year Japse, entering its blown three- 
litre pre-war race car in the Argentine 
Grand Prix. The next year, Mercedes 
captured the major races — Le Mans, 
Mexico, the Mille Miglia, and the 


Nurburg Ring. In 1953 Mercedes sat 
it out, and spent the year retooling for 
its 21% litre umsupercharged racer 
under the new Grand Prix formula. 
The unprecedented series of wins that 
followed in 1954-55 are well known. 


Nevertheless, production of the 214- 
litre racing car at Mercedes has halted. 
“We've gotten everything out of it 
that we can,” says Neubauer. To ad- 
mit to having reached the limits of 
racing-car development sounds a boast. 
But coming from Neubauer it is a 
simple fact of engineering. 

“Next year,” he adds, “our Grand 
Prix cars might be a bit quicker, but 
not much — we've about hit the maxi- 
mum. Any forward steps would be 


Portly Herr Neaiaaer paces the pits in a relaxed moment during practice runs. 


way around. This year’s racer becomes 
next year’s sports car. And the im- 
provements on the sports car later get 
transferred to the touring car.” 

It was a Mercedes driver, Pierre 
Levegh, whose racer, wrecking freak- 
ishly at Le Mans, caused the loss of 
87 lives. So understandably the Mer- 
cedes staff have strong feelings about 
an issue which has rocked racing since. 
\re racing speeds today suicidal? So 
great are the risks for drivers and pub- 
lic, it has been claimed, that racing is 
no longer sport. 

The Le Mans disaster cost Mercedes 
the race. Though holding a seemingly 
incontestable lead, the Mercedes racers 
were withdrawn upon _ instructions 
from Stuttgart, out of deference to the 
terrible toll of lives. ‘““The race is over 
That's all I 


have to say,” said Neubauer, stalking 


for us. Too many dead. 


out of the pits. However, when three 
drivers were killed in the Tourist 
Trophy Race at Be Ifast last Septem 


small in relation to the effort. So we're 


going into sports car production.” 
This year, when he reaches 65, Neu- 
bauer will be eligible for retirement. 
It has been rumored he pushed for 
abandonment of racing car production 
as a personal end. Neubauer has after 


all captained history’s classic racing 
team and established the superiority 
of German cars for his time. He might 
well like to burn behind him the 
bridges that led to his fame. 


But not even Neubauer’s enemies 
accept this. Friends and critics alike 
have come to see Neubauer instead as 


the last of a breed. Like a trumpeting 
king elephant who dominates the field, 
Neubauer hovers over the racing scene, 


his priority unquestioned. “I'll admit,” 
remarks a business associate of Neu 
bauer’s, “that he’s the king of his class 
I just wish he wouldn't behave like a 
king with a pain in his rump.” 
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Stovebolt 


(Continued from page 15) 


In Kuzma and Edelbrock he cor- 
nered the best talent available. He con- 
tinued to do this. The car was shipped 
across Los Angeles to Ted Halibrand’s. 
shop. 

Halibrand is not the inventor, but 
he is the foremost builder, in this coun- 
try, of spot brakes and quick-change 
rear ends. He stripped the HWM of its 
shoe-type brakes and installed his own 
two-spot, disk brakes. This was a rough 
job because there was so little room to 
put them in. The master cylinder was 
installed in the usual place on the 
frame rail beside the engine. An en- 
tirely separate system was installed for 
the emergency brakes. The master cyl- 
inder for this system was installed 
alongside the transmission. It actuated 
one spot on each of the rear disks. 

Biggest headache on the car was the 
quick-change rear end. Halibrand rear 
ends are usually installed on autos or 
race cars that have free rear ends. The 
casing is rounded on the bottom. On 
the HWM, the rear end is bolted to 
the frame. Halibrand had to make up 
special castings for the side plates and 
the bottom plate.. The side plates were 
special because they had to hold the 
first U-joint on each side; the bottom 
plate was special because it had to be 
bolted in place. Both side plates and 
the bottom plate were made of mag- 
nesium. 

The quick-change rear end utilizes 
a Ford-V8 ring gear and a ’56 Lincoln 
differential. These are bigger than 
the original equipment. They didn’t 
fit in the small space alloted to the rear 
end in the old HWM design. So, the 
box section on which the rear end rests 
was cut out, re-modeled, and installed 
again. Troutman and Barnes (Trout- 
man works for Frank Kurtis of Kurtis- 
Kraft, builders of most of the Indy 
cars) added a bit by re-making the 
tubular-steel clamp that holds the en- 
tire rear-end set-up in place. The rear 
transverse spring was arched up 114 
inches to clear the top of the new rear 
end. (Remember, the rear spring on 
the original HWM is on top.) 

Carstens’ most interesting experi- 
ment with the HWM was the transmis- 
sion. As he learned with the Cad-Allard, 
an American three-speed box is a li- 
ability on any kind of road course. At 
Pebble Beach, where Carstens likes to 
run, the three-speed box is all but im- 
possible. There are six listed turns and 
three fast bends in the two miles, mak- 
ing such a tight and twisting course 
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that the under-1500 cc cars put up lap 
times very close to those of the big 
cars. Only a good, close-ratio gear box 
has proper control at Pebble Beach. 
This indicated a European transmis- 
sion for the HWM, but there was an 
additional problem. The Chevy engine 
puts out more low-speed torque than 
most imported sports cars, and it’s 
torque that mashes transmissions. One 
possible out — the Ferrari 4.9 box was 
too expensive. The only reasonable 
solution was to experiment with the 
D Jaguar competition transmission and 
hope it could hold the Chevy torque. 
Adapting the Jag box to the bell 
housing was done at Edelbrock’s shop 
by Fran Hernandez. He designed and 
machined a special piece to fit between 
the transmission and the bell housing. 
Inside this piece he installed a special 
bearing similar to the type used in Ford 
transmissions. The Jag pilot shaft fitted 
the Buick clutch, but a new pilot bear- 
ing had to be made. The clutch was 





Halibrand quick-change rear end nestles 


on special pad cut in rear crossmember. 


beefed up with stronger springs. The 
block flywheel was replaced by an 1I- 
pound aluminum Albro competition 
flywheel. (Later the Buick clutch failed 
in tests and a '56 Chevrolet Corvette 
clutch was installed.) 

The bell housing, transmission, and 
special connecting piece compose a 
unit. It required one attempt to install 
this unit behind the Chevy engine 
which is longer than the old four. This 
brought the shift lever back to the 
driver’s spine, not the easiest position 
for fast and effective box work. Fran 
Hernandez opened up the Jag trans- 
mission, removed the rails,and chopped 
four inches off their length. The rails 
were then welded back together and re- 






tempered. Another alteration was made 
later — the shift lever was doglegged to 
the left. Tom Carstens is a burly man 
and Pollack is no dwarf. 


One of the tightest binds during the 
building occurred between April 2, 
when the car finally reached the Car- 
stens home in Seattle after Kuzma, 
Edlebrock, Troutman, Barnes, Hernan- 
dez, Meeks and Halibrand had done 
their work, and April 21, practice day 
for the Pebble Beach race. Carstens and 
his thoroughly remarkable pit crew, 
working in the equally remarkable ma- 
chine shop in the basement of the Car. 
stens’ home, did all the finish work by 
spending a minimum of six hours per 
day, every day, painting, wiring, detail 
ing, polishing, tuning, testing, fabri- 
cating. This pit crew is a classic ex- 
ample of the true amateurs in sports car 
racing. Only one is a mechanic by 
trade. The others are: steamfitter, pres- 
ident of a land title company, full 
colonel in the army, and an executive. 
They get no money for their work. 
They pay their own way from Seattle to 
Pebble Beach for the races. They never 
drive the car in competition, just get 
their enjoyment watching it run. 

The job almost didn’t get done. 
When I first saw Tom Carstens at 
Pebble Beach Saturday morning, there 
were circles under his eyes and deep 
worry lines on his forehead. He had put 
exactly 10 racing miles on the HWM 
and he didn’t have any idea what it 
needed or didn’t need to run properly. 
Bill Pollack, who had driven the old 
Cad-Allard to its California victories, 
had never even seen the HWM, let 
alone driven it. Facing the HWM in 
the field at Pebble Beach were more 
Ferraris than had ever been collected 
at one event in California before. Driv- 
ing the Ferraris were Phil Hill, Jack 
McAfee, Ernie McAfee, Carroll Shelby 
and others. 

It was early afternoon before Bill 
Pollack pulled the HWM on the course 
for the first practice session, almost six 
p-m. before the HWM was retired to 
Alton Walker’s garage for last-minute, 
pre-race corrections. In the interim 
Pollack had: set the fastest lap time 
of the practice record, one minute, 40.6 
seconds; decided that the car didn’t 
feel at all right to him; been partially 
coated by oil blown out through a 
faulty oil-pressure-gauge line; been 
photographed and interviewed as in- 
tensively and often as if he’d been 
Marilyn Monroe in a negligee; and 
brought down on his head the wrath 
of course officials because of the way he 
blasted through corners. 

On race day Pollack demonstrated 
the car. The starter flagged the field off 
for the major event and Bill stood on 
the accelerator. The HWM stampeded 
past every Ferrari in the field and made 


the first turn in splendid isolation. 

“I made a boulevard stop at the first 
turn,” Pollack told me later. “There 
was more acceleration than I could 
handle. The engine was supernatural.” 

But at thé first turn Pollack learned 
the horrible truth. He went into the 
turn way in the lead, got set, then the 
rear end broke into its own version of 
the corner. There was no way the car 
could be handled except to slow it 
down for the corners. This was the 
story of the race. The HWM could 
take any Ferrari in the race acceleration 
and match it on usable top speed, but 
it couldn’t stay in the corners with it. 
On the third turn of the first lap, Phil 
Hill passed the HWM. By the end of 
the race, Pollack was one lap behind. 
He finally placed sixth overall, third 
in the crowded C Class. His final ges- 
ture was a good one. He deliberately 
slowed down so he would be coming 
out of the last turn with Phil Hill on 
Phil’s last lap and his own penultimate 
lap. Once out of the turn he stood on 
the Chevy. It beat Phil’s 3.5-liter 
Ferrari to the finish line. 

Pollack’s later thoughts are interest- 
ing. He loves the engine — he didn’t 
use all the throttle at any time because 
there was just too much power. He 
loves the transmission — there's only 
1000 rpm between second, third and 
fourth, thus giving him optional gears 
for difficult situations. He couldn’t 


drive the rear end — it was too squir- 
relly in corners. The rear end broke 
loose so quickly that there could not 
be normal drift set up on the corners. 
As Pollack phrased it, he couldn’t go 
into the corners with the Ferraris with- 
out feeling “terribly busy.” He calls the 


steering “fabulous.” He loves the 
brakes, particularly the way they im- 
prove with heat rather than fade. 
After the race, the cause of the slip- 
pery rear end, or at least a major part 
of it, was found on the teardown that 
is $.0.P. with Carstens’ cars. The dif- 
ferential spider gears were a complete 
mess. One had frozen on the cross-shaft 
and disintegrated. The others locked 
up solidly. The way the unit was made 
was the only thing that kept the pieces 
from fouling the ring and pinion. At 
sometime during the final assembly the 
bronze thrust washers had been left off 
the spiders, complicating matters con- 
siderably. The end result was that the 
car behaved exactly as if it had a dirt- 
track solid-bar rear axle with all the 
oversteer characteristics this implies. A 
self-locking (and releasing) differential 
is one thing on a road course; a solid 
lock is quite another. With this fault 
discovered and a revamping of the rear 
spring rate, the car may well be on its 
way to complete recovery and a place 
alongside the famous Number 14 Al- 


lard and the midget. # 








Safety Bulletin No. 2 


Editor’s Note: 

Following the publication of our first safety bulletin on seat belts, we re- 
ceived the following letter. We feel that the information it contains is of the 
utmost importance to all of our readers. Ray Brown was the first manufacturer 
of automobile belts, and as such can be considered the top spokesman for the 
industry. We have answered his letter below. 


As an officer and director of The Automobile Seat Belt Institute, I take 
exception to your Seat Belt Safety Bulletin which appears in the June issue, 
page 58. Paragraph 5 of your Safety Bulletin states, “On March 9 the Patrol 
announced the results of its first tests of seat belts that are available to the 
motoring public. The results were shocking in that out of more than 70 belts 
now being marketed only 13 passed the basic CAA test.” 

With your permission, I will correct this statement and clarify the actual 
situation. 

On March 9, 1956 the California Highway Patrol issued a list of 12 manu- 
facturers of 18 safety belts. : 

The two that you failed to list are: Star-Lite Mfg. Co. and San Joaquin 
Parachute Loft Co. whose names also appeared on the first published list. These 
12 manufacturers, together with the very few that were rejected for one reason 
or another, submitted their seat belts units for testing to the California High- 
way Patrol prior to 15 January 1956. ip 

There were upwards of 100 automobile safety belts submitted and waiting 
for testing at the agency between January 15 and the present date which are 
neither approved nor disapproved, simply because there was not sufficient time 
and manpower to conduct and rapidly process tests and reports. 


The reputable manufacturers, the National Association, and the California 
Highway Patrol became cognizant of the fact that certain companies and indi- 
viduals were using this initial list incorrectly and unfairly. 

On March 20, 1956 the California Highway Patrol issued a Bulletin Ref. 
3.87.19 which clarified the misinformation which had been circulated. Paragraph 
#1 of that Bulletin is as follows: 

“Statements to the effect that all belts not on the first bulletin have been 
rejected are unfounded. The testing is being conducted on a continuing basis 
and supplemental bulletins will be issued as results become available. on addi- 
tional models. The standing of belts recently submitted will not be determined 
until the test results are available from the testing agency at the University of 
California.” 

Our Impact Saf-Tee Belt was designed and manufactured in 1951 and was 
the first and original safety belt ever produced and marketed specifically for 
automotive use. 

It was submitted to the California Highway Patrol for testing on February 
17th, 1956 and was passed and approved upon initial testing on May 7th, 1956. 

Yours very truly, 

Ray Brown 

Ray Brown Automotive 
Los Angeles, California 

The deletion of the Star-Lite and San Joaquin belts was completely un- 
intentional and was caused by the fact that they were by themselves on the 
second page of the CHP bulletin. The material for the story was from a per- 
sonal interview with a Highway Patrol official given one of SCI’s West Coast 
staff members and was, at the time of writing, accurate except for the two un- 
intentional omissions. Since the first bulletin, several other belts have passed, 
including the Ray Brown Impact-Saf-Tee and Security belts. We regret the 
impression that all others than those listed failed, but felt that the phrases 
“first tests” and “acceptability will be announced” implied that the tests were 
continuous and not as yet completed. At the time of the interview, according to 
our information, 70 belts had been tested and all but the ones listed, together 
with the Star-Lite and San Joaquin belts, found wanting. We know and you 
know that there are some very inferior belis on the market, and that these are 
capable of killing our readers and the business of the reputable manufacturers. 
We are delighted to pass on the names of accepted belts as they come through 
from the CHP as a service to our readers and to the manufacturers. Nothing 
would make us happier than to see the name of every seat belt manufacturer on 
the approved list.—The Editors. # 
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Phenomenal Avoider 


LTHOUGH he drives as Tybalt fought duels, “by the book of arithmetic,” 
A sizing Moss has used up more than a cat’s ration of lives in his nine 

years’ racing. Not counting the certified wildmen of the game, few fore- 
front drivers in Europe today have so picturesque a record of what Sammy Davis 
calls phenomenal avoidances. 

Most of these have resulted from mechanical failures or malfunctions, several 
from chance proximity to ham handlers in their moments of aberration, some 
from spins on unforeseeable oil spillings, and a few, as Stirling would admit, 
from his own momentary misreadings of the book of arithmetic. 

Twice in his first year in Continental racing, 1950, when he was on the late 
John Heath’s H.W.M. team, Moss’s car broke a front stub axle at over 100 and 
lurched to a standstill on the brake drum. The second time this happened, 
during the Circuit of Lake Garda, Italy, H.W.M. pulled in another of their 
team cars for Stirling to take over. Mechanics were manhandling it into position, 
empty, when this one too shed the corresponding wheel. 


1952 wasn’t exactly humdrum, either. In the Formula III Grand Prix of 
Brussels this son of a London dentist arrived too early and too fast on the scene 
of an entanglement involving five other cars. Four more promptly piled into the 
debris, to which Moss’ Kieft, a complete wreck, had already added some 500 
pounds of scrap metal. Then at Monaco, Stirling spun his C-Jaguar into an 
hors de combat Aston Martin that had collided on spilled oil with a Ferrari. 
Next, at Spa in the Belgian G.P., Moss went off the road in flames after the 
experimental G-type E.R.A. he was driving had thrown a rod through the crank 
chamber, and wound up with a sickening crash into a trackside rock. 

Finally, back home on a British course — Fairwood airfield, in Wales, there 
was a peculiar episode in which Moss and his 500 Kieft were assaulted from 
ahead and astern almost simultaneously. Another Kieft which was leading him 
spun through 180 degrees and rammed him head-on. A split second later an up- 
coming Arnott clambered up the tail of Stirling’s car, aviated over the cockpit 
and came down like the hubs of hell on the front end. The base of the Arnott’s 
engine scored weals in Moss’ helmet. 

Although he doesn’t go all the way on rabbit’s-foot philosophy, Stirling can’t 
quite make himself laugh superstition off, either. He, therefore, compromises by 
taking a miniature horseshoe along with him on races. In particular, the Mille 
Miglia country has been a constant proving ground for this talisman. 

His very first reconnaissance of the M.M. itinerary, in an XK Jaguar prior 
to the ’51 race, ended in a head-on shunt with a truck that was overtaking on a 
blind curve. Moss and companion stepped out unhurt. 

In the race itself that year, he arabesqued on spilled oil within minutes of the 
start and slammed a stationary Fiat — off which Alberto Ascari had just rico- 
chetted, killing a spectator. Moss never got a scratch. 

While training again for the fateful Mille Miglia of 1955, in which he was 
to break a 17-year spell of continuous victories by Italian drivers, his Mercedes 
went full smack into a truck carrying unexploded bombs. And didn’t explode 
them. 

Finally, in this year’s marathon his Maserati went amok near Rome, bouncing 
from a wall into a tree. The car wound up teetering precariously over the edge 
of a 200-foot precipice. Undamaged, Stirling and his famous bearded disciple, 
Denis Jenkinson, scrambled back up to the road and out of the race. 

Morgue cheating runs in the ‘family. Over 30 years ago, when Stirling’s 
father was practising for the first of his two Indianapolis drives, he blew out a 
front tire on his borrowed Fronty-Ford. Somebody who knew the car’s back- 
ground better than he did, took a casual look and said: “Well, no wonder — 
those tires haven’t been changed since Chevrolet won here with this car two 


years ago.” Dennis May 
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Volvo 


(Continued from page 19) 


maneuvers, yet steering feel is good at 
all speeds. No road shock is telegraphed 
up the steering column. 

The Volvo has an honest, unaffected 
character and the job it undertakes it 
does with craftmanlike thoroughness. 
The ride and general tautness of the 
chassis, for example, never let you 
down. The car feels solid and secure at 
40 mph and feels no different at top 
speed. There’s no body shake or drive- 
line vibration to give you the feeling at 
high velocities that things are begin- 
ning to come unglued. 

The chassis’ shock-absorbing ability 
is up to good modern practice on aver- 
age road surfaces. But when you hit bad 
roads in the Volvo you find its reaction 
hard to believe. You can charge at 50 
mph through horrible ruts and chuck- 
holes that would shatter the running 
gear and occupants of most cars. Yet 
you feel scarcely a ripple in the Volvo, 
and this statement is meant literally, 
not figuratively. 

Scarcely any engine vibration is felt 
inside the car at any speed and the en- 
#ine is quiet except at idle, when it 
emits a pleasant tic-tic that sounds like 
a chronometric tach digesting rpm. As 
soon as a load is put on the engine, its 
sound changes to a quiet hum and it 
remains smooth up to the peak-rev 
range, when the rocker box naturally 
begins to make itself heard. 

Extreme reliability is claimed for this 
short-stroke four, and the factory, usu- 
ally conservative in its statements, says 
that it is not unusual for a Volvo to go 
for more than 120,000 miles before the 
first rebore. Many pains have been 
taken to build this durability into the 
engine, including hardened surfaces on 
all bearings of the three-main crank- 
shaft, porous-chrome piston rings, lead- 
bronze bearing inserts, case-hardened 
rocker arms, and spectacularly ma- 
chined cam followers. 


The engine’s designer obviously has 
a passion for control of internal temper- 
atures, and so much water jacketing is 
provided around the cylinders and in 
the head that the fan is almost entirely 
unnecessary. The cooling of plugs, com- 
bustion chambers, exhaust valves and 


cylinder bores should never be a prob- 
lem. We understand that large num- 
bers of Volvos are sold in North Africa 
and the Near East, and that in the most 
torrid climates they are never known to 
overheat, which is easy to believe. 
Such is the extent of this emphasis on 
engine cooling that a warmup blind is 











provided in front of the radiator, oper- 
ated from the instrument panel by 
means of a chain control. This arrange- 
ment lacks the automatic convenience 
of a thermostat, but it does permit the 
driver to select any operating temper- 
ature that he may choose. In an atmos- 
pheric temperature of 70 degrees F. we 
made a 40-mile run with the blind all 
the way down. This included a final 
burst of 90 mph for several miles. Upon 
stopping, you could rest your hand on 
the top tank of the radiator and feel no 
discomfort. 

For rapid warmup the blind can be 
raised all the way, then lowered par- 
tially to maintain a reasonable operat- 
ing temperature. .It’s all too easy, we 
found, to forget to lower the blind from 
fully-raised and then note that the 
needle on the water-temperature gauge 
has shot all the way out of sight. This 
happened to us on two occasions, 
proving what slaves we’ve become to 
automatic controls. But we lowered the 
blind, kept going at a moderate speed, 
and within a minute, the needle was 
back in the permissible range. 

The performance factors (see tables) 
relating to engine efficiency are very 
good when judged by light car and even 
by production sports car standards. One 
of the main contributing elements to 
this good performance is the excellent 
breathing of the Volvo sports engine, 
achieved by means of dual side-draft 


carbs, over-sized valves and ports, the 
intake ports being polished, beefed-up 
valve springs, and a cam that packs a 
mildly warm grind. The lag you'd ex- 
pect in bottom-gear getaway from rest 
with an engine of this size is there all 
right, but it’s briefer than you might 
expect, and the pistons begin pumping 
very effectively at low revs. Most of the 
engine’s components likely to require 
replacement in time are popular U.S., 
English, and German parts, widely 
available here. A six-volt electrical sys- 
tem is used. 


Returning to the Volvo 444, this 
combination sports-family vehicle loses 
points on very few grounds. Its brakes 
appear to be its most serious mechani- 


cal shortcoming. Their lining area per 
ton factor is rather average and their 
performance is not up to the. high 
standard set by all of the car’s other 
mechanical elements. This definitely 


does not mean that the brakes are 
bad; in fact, they're a shade better 
than the Detroit average. But they do 
fade noticeably and during our ten- 
stop test registered a big decrease in 
efficiency, although still retaining high- 
ly effective stopping power. 


The Volvo’s body matches or sur- 
passes Detroit standards of finish and 
solid construction; it forms a unit with 


the frame and is Bonderized for rust- 





resistance. Its paint is glass-smooth. It 
is one of the extremely rare bodies in 
the light car field that the average U.S. 
motorist can enter for the first time and 
feel quite at home in. It has all the 
familiar conveniences: cigarette lighter, 
three ash receivers, conventional (and 
legal) turn indicators, dome lights, seats 


that are well, well off the floorboards. 
It’s a five passenger car and the seats 
can be folded to make a roomy bed. 
The rake of the front seat-backs is ad- 
justable. 


Like the early VW's, the first ship- 
ments of Volvos lacked some export re- 
finements. Recent shipments are fin- 
ished to a fine turn. Interiors, instru- 
ment calibration and labelling, and 
bumpers are all now competitive with 
Detroit. It appears obvious that 
Sweden is willing to do its best for the 
Yankee dollar. 


Ina nutshell, the Volvo 444 is a short 
wheelbase car, but is not a small car. It 
has the fuel economy and nimbleness 
of a light car, but is free of the per- 
formance limitations and claustropho- 
bic disadvantages of many of these. It 
has a great deal of the zip and agility of 
a light production sports car, yet it’s a 
family-sized machine. It’s a skillful com- 
bination of good things from both sides 
of the Atlantic and as such is in a class 


apart. Griff Borgeson 









SAAB 


(Continued from page 23) 
dicular to the longitudinal axis of the 
car. Mounted close to the wheels, at 
the end of the U-section, are the coil 
springs. Under normal driving condi- 
tions on straight paths, they compress 
an amount equal to that of the verti- 
cal movement of the wheels in relation 
to the body. The shock absorbers, 
however, are placed midway on the 
U-section. This puts them approxi- 
mately halfway between the hub of 
the wheel and the central bearing. 
Again under normal driving, shock 
absorber action is then about half 
that of the wheels, and a soft pleasant 
ride is thereby attained. But when a 
rolling action occurs, then the shock 
absorber movement is about 80 per- 
cent of the wheel movement. This 
immediately sets up a high resistance 
to the pitching motion, and the car 
rides flat. Augmenting this action is 
the tendency of the whole axle struc- 
ture to act as a torsion anti-roll bar. 

The torque produced upon this U- 
shaped axle when braking causes it 
to twist downward through an arc at 
the central bearing. Since it is firmly 
attached to the body at this point, it 
tends to pull the rear of the car 
through the are with it. As a result, 


there is no rear end lift when the 
Lockheed hydraulics take hold. The 
car never lurches or dips, a refinement 
in this small car that is markedly ab- 
sent in many larger ones bearing a 
more fearsome price tag. 

The SAAB 93 is an outgrowth of 
its predecessor, the SAAB 92, which 
was designed and used extensively as 
an experimental machine. A prototype 
machine was completed in 1946, but 
it wasn’t until 1949 that the SAAB 
Aircraft Company entered the auto- 
mobile market with the SAAB 92. This 
early model was a four seater powered 
by a 25 hp two-stroke engine, and em- 
ployed the monobuilt body and frame. 
While plans for the 93 were being con- 
ceived and committed to the drawing 
boards, the 92 was out working up a 
reputation on the many and various 
roads of Europe. Satisfied that they 
had learned from the errors incorpo- 
rated in the first-born, the SAAB Air- 
craft Company transferred notions 
from paper to practice with the grati- 
fying result — the SAAB 93. 

And so came to life the second 
Swedish automobile to hit American 
shores. Throughout the entire four 
days that we had the car, we didn’t 
once tire of driving or riding in it. 
In it Parkway traffic ceased to be a 
hateful purgatory. We would merely 
spot an opening and jump into it, 





moving through the creeping cars to 
the nearest exit, pop a second shift, 
and hasten away from the pokey pace, 

And when we say hasten, we mean 
just that. In the acceleration depart- 
ment, the SAAB is no slouch, espe- 
cially through first and second gears. 
It is really in third gear after the 40 
mph mark has been reached that the 
pulling power begins to taper off. A 
look at the graph shows an almost 
steady diagonal line reaching to 40 
mph. At this point the shift was 
packed into third and from then on 
the line begins to flatten noticeably. 
From a dead start in first, the 93 jumps 
off the waiting line in a fit of ambi- 
tjon. 

Considering the ridiculous power- 
to-weight ratio of this car, one horse- 
power per forty-seven pounds, the 93 
doesn’t do too badly at all: Praise for 
such phenomenal pulling power is 
accredited to the rather high output 
of the small displacement three cylin- 
der two-stroke engine. Originally, the 
92 had a two cylinder two-stroke en- 
gine whose output was considerably 
lower, and whose efficiency lurked 
somewhere in the dismal depths. The 
problem was to raise the power output 
without increasing the displacement 
(and therefore, European licensing 
costs), hence, a reduction in bore size 
and the addition of the third piston. 
(Continued on page 56) 55 
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The rugged crankshaft consists of 
six identical disks interconnected by 
main and big-end bearing pins, all 
case or induction hardened. The shaft 
is carried in four similar SKF single- 
row ball bearings. Tolerances on the 
inside and outside diameters of these 
bearings satisfy stringent requirements 
in order to keep the radial-play to a 
minimum for quiet and smooth oper- 
ation. Bearing seats are made to tol- 
erances as close as .019 mm. The big 
ends of the connecting rods ride in a 
double row of cylindrical roller bear- 
ings which make contact with the hard- 
ened surfaces of the crank pins. To 
eliminate any transversal movements 
in the central parts of the crankshaft, 
as well as clatter arising from high 
frequency torsional vibration, a_tor- 
sional vibration damper was added to 
the crankshaft. And it’s a good thing 
too; for without it, the engine, in time, 
might very well vibrate itself into a 
pile of metallic dust. As it is, some 
slight vibration can still be felt at idle 
speed. 

It's no more of a fuss to start this 
engine than it is to start any four 
cycle plant. The choke is pulled out, 
and the engine cranked. In warm or 
cold weather starting procedure is the 
same. However, a good spin of the 
engine is required before the cylinders 
begin firing. The reason for this is 
that compression must be built up 
within the crankcase before the cylin- 
ders can scavenge enough fuel-air mix- 
ture for proper firing. 

Once the three barrelled mill has 
started, a disturbing schizoid note 
bursts from the exhaust. It sounds as 
if the cylinders are exploding at will 
with absolutely no regard to any firing 
order. But once the throttle is cracked, 
the tiny engine quickly settles into 
a soft hum, The exhaust system with 
its two mufflers, one mounted trans- 
versely adjacent to the engine, and 
the other on the right side at the rear 
of the car, helps keep the erratic 
sounds to a tolerable level. 

Carburetion is by a Solex AI of the 
down-draught type fed by an electric 
fuel pump. The gas tank holds almost 
ten gallons to which must be added 
approximately 114 quarts of oil, neces- 
sary for lubrication in any two-stroke 
engine. 

The engine is mounted well ahead 
of the front drive and connects to the 
three speed gearbox through a dry 
disk clutch. Power is transmitted to 
the gearbox, which also sits forward 
of the front axle, through a free-wheel. 
The size of the gearbox was made 
shorter in the 93 by transferring power 
directly from the drive shaft to the 
pinion shaft for first and _ reverse. 
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Length, then, has been kept to a mini- 
mum by transposing power to only 
two gears on the pinion shaft; the 
forward gear being used for first and 
third, the rear for second and reverse. 
Second and third both have synchro- 
nizers which can be beaten by a rapid 
shift. First is engaged by amdog clutch 
which has a large clearance, and re- 
verse is engaged through a sliding- 
gear. 

With the free wheel in play, it is 
possible to shift up through the gears 
without declutching, but we found the 
use of it ineffectual. The high rpm, 
two-stroke engine takes forever to wind 
down after the gas pedal has been 
released, and the free wheel doesn’t 
ride free until the rpm’s have sim- 
mered to an idle. We did find, how- 
ever, that with the free wheel locked 
out, it was possible to shift from third 
to second without the usual double 
clutching. According to the 93’s de- 
signer, Gunnar Ljungstrém, this was 
not part of the design, and if such is 
the case, it is purely accidental. 

The gear shift lever is mounted on 
the steering wheel and the shift posi- 
tions are the same as those on stand- 
ard Detroit machinery. It seems obvi- 
ous that the car was designed with an 
eye toward the American market. And 
why not? It makes an ideal second car 
for the average American family. It’s 
safe, economical and versatile. Though 
small in size, it is roomy enough in the 
interior to transport four people with 
a modicum of comfort. 

The Lockheed hydraulic brakes are 
more than adequate to provide a rea- 
sonable margin of safety in time of 
emergency. In ten successive stops 
there was some fade, but the finned 
drums dispersed the heat in a matter 
of minutes, and full stopping power 
was thus quickly restored. Although 
engineered so that the front brakes 
take the brunt of the momentum, it is 
the back brakes that will lock in abrupt 
deceleration. This is due mainly to 
distribution of weight: fifty-eight per- 
cent of which rests on the front wheels, 
and forty-two percent on the rear with 
the driver aboard. 

Instruments can be read quickly and 
easily at any speed. Those who travel 
extensively and on occasion find them- 
selves lacking lodging for the night 
can without too much difficulty re- 
arrange the seats to make a comfort- 
able overnight bed. 

Such is the story of the SAAB 93. 
With its price now fixed at $1895, the 
car should prove to be the answer to 
light, fast and economical (34-38 
mph) for some of America’s economy- 
car-minded public. With its distribu- 
torship growing rapidly throughout 
the country, it shouldn’t be long be- 
fore the 93 becomes America’s newest 


naturalized automotive citizen. 
Prokop 
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might've seen anything from an Offy 
to a flathead Mercury on the pit iron. 
Today it’s the brave and foolish man 
who would try to bust the Offy-Kurtis 
combo with anything new. And the 
chances would be a_thousand-to-one 
against him. Let’s face it: For the 
amount of money available to build 
special racing cars in this country, the 
Offy-Kurtis combo is just about per- 
fect. A new car like this will cost you 
about $30,000. How are you going to 
build anything different for less than 
ten times that much which would 
have even a 50-50 chance to beat it? 

Undoubtedly this year’s rear-drive 
Novi had the best chance of the last 
five years. They took the old super- 
charged winfield V-8 engine (origin- 
ally designed in 1941) and put them 
in more or less conventional Kurtis 
chassis (SCI-August 1956). The Win- 
field engines don’t weigh appreciably 
more than the 270 Offy, so the result- 
ing combination theoretically gave 
handling and cornering comparable to 
the conventional cars of nearly equal 
weight — while still retaining the fan- 
tastic acceleration that only 600 to 650 
horses in a 1900-pound car can give! 
It looked good on paper .. . and it 
went when they got it out on the 
track. 

Russo’s “Vespa” job was far and 
away the fastest car on the track this 
year. He could wind up to 185 mph in 
about half the length of the main 
straightways, then had to shut off im- 
mediately to slow down to 130 or so 
for the turn. (Admittedly the blower 
rotor has a_ considerable flywheel 
effect.) His best lap speed in practice 
was 146.6 mph. He could blow off the 
Offys on the straights as if they were 
anchored. When he went by O’Conner 
on lap 11 of the race, there was no 
hope of catching him on speed alone. 

But then the old “problems” began 
to show up. The blown engine gulps 
down a gallon of alcohol every lap, 
which forced Russo to lug some 300 
pounds more fuel than the others. 
The added weight, plus the beating 
the treads took when transmitting over 
600 hp, was too much for the rubber. 
The right rear tire blew on the 22nd 
lap, putting Russo into the wall and 
out of the race. (No injury or exten 
sive damage to the car.) What he 
might've done but for the blow-out 

. well, let’s hope Lou Welch brings 
his new Novis back again next year. 
The weather man cheated the second 
job of a chance to qualify on the sec- 

(Continued on page 58 ) 
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that counterfeiters were known to add 
it to Cricklewood’s dimmer products 
with felonious intent to boost their 
secondhand value. Fast, though it was, 
a genuine Super Sports didn’t take 
liberties from anyone. That priceless 
tome, Technical Facts of the Vintage 
Bentley, compiled with infinite love 
and labor by the Bentley Drivers’ 
Club, allows that “This very short 
chassis was not to everyone’s taste,” 
and had a reputation for being “diffi- 
cult to handle, particularly in the 
wet.”” When the B.D.C. — not the most 
impartial of authorities — admits that 
a Bentley was difficult to handle, you 
can reckon it was really a rogue. 


WINNING A NAME 


Bentley racing history predated the 
company’s commercial debut. F. C. 
Clement, one of W.O.’s earliest collab- 
orators in the car field, who was later 
to take a fifty-fifty driving share in the 
first of the marque’s Le Mans victories, 
won a Brooklands sprint for Bentley 
in the spring of 1921. W.O. had raced 
motorcycles himself in his youth and 
it was his consistent belief that the 
way to sell fast cars — and to stay one 
technical jump ahead of the competi- 
tion — was to race as often and as 
determinedly as you could afford. In 
pursuit of this policy, he entered a 
lone three-litre for the 1922 Indiana- 
polis 500 and later that year ran a 
three-car team in Britain’s own top 
classic, the Tourist Trophy. The In- 
dianapolis essay, although it didn’t 
exactly set the bricks on fire, satisfied 
the aspirations that were behind it; 
the car lasted the distance and placed 
thirteenth at somewhere around 80 
mph average. 

The T. T. was something else, 
though. In contrast with Sunbeam and 
Vauxhall, who put in undisguised rac- 
ing cars, Bentley relied on stock chassis 
modified only to the extent of having 
high compression pistons. This appar- 
ently optimistic recipe was triumphant- 
ly vindicated. The Bentleys, manned 
by W. W., F. C. Clement and W. D. 
Hawkes, all survived the full 302 miles 
of mountainous roads and were the 
only make to do so. Clement finished 
second, behind Jean Chassagne on a 
straight-eight Sunbeam, W. O. Bentley 
was fourth and Hawkes fifth — a con- 
vincing demonstration of stamina that 
scored the London marque a coveted 
team prize in its very first production 


season. 


(Continued on page 59) 
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The Day Man Beat A TR-2 


N 1936, Jesse Owens made a spectacular run against a race horse in a one 
hundred yard dash — and won. This long standing record was recently 
shattered at LISCA’s auto cross and acceleration meet when another runner, 

stocking-footed and pebble-pricked, left ninety horses digging at the post. The 
sprinter was Kenneth Denston, president of the Long Island Sports Car Associa- 
tion, and the routed horses were part of Sandy Roggensburg’s TR-2. 

The contest, which began as a private bet between Ken and Sandy, de- 
veloped into .one of the major events of the day. Paul McDermott, racing chair- 
man seized upon the opportunity to give the spectators some diversion and had 
a small dash plaque engraved, “Man versus TR-2.” It was a case of winner take 
all — plaque, glory, and fame — what there was of it. But who would be the 
winner? After all, we all know that the TR-2 is capable machinery in its class, 
and with some slight coaxing can razz its exhaust at some pretty fast contenders. 
Where, then, did mere Man, who is easily winded drinking down a short beer, 
come off to place himself in a race with such superior company? Obviously, he'd 
lost his reason, or so it was thought. Then the odds were evened up. The dis- 
tance for the run was set at twenty feet. Now the question was, who could get 
the better bite — TR-2 or Man? 

This was the imponderable. True, Man cannot develop torque-power. And 
it’s a good thing, too, for if he could, his grandmother might well have been the 
proverbial trolley car. But Man can attain his top speed in a split second, 
whereas a car may take several seconds. So, with the odds fairly on a par, specu- 
lation pervaded the air. 

Sandy roared up to the starting line, slammed on his brakes and waited. 
When the dust had cleared, Ken, shoeless and confident, pawed out a mound 
upon which to back up his starting foot. There they stood, waiting upon the 
Start. 

The flag went up, the bets went down, and suddenly all hell exploded in 
all different directions. The magnificent machine raised its note, produced a 
very impressive roar, transferred its power from engine to wheels, beclouded 
the entire area with dust, and scratched, and scratched—and scratched. Kenneth, 
that poor two-legged animal, had no such tremendous power to push him, and, 
so, when the dust had cleared, was at the finish line first, modestly accepting 
both ovation and plaque. Albert Prokop 
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(Continued from page 56) 
ond weekend, so he could have a 
double whammy ready. (Incidentally, 
mechanic Jean Marcenac is doing some 
wonderful things with these big blown 
engines these days. He is using a com- 
pression ratio in the range of 13:1 
with nearly 40°psi boost pressure — 
which is as brave as I’ve ever heard. 
The engines are still red-lined at 7500 
rpm, and they gear the cars to come 
out of the turns about 5800.) 


FERRARI 

The Ferrari-Kurtis . (Bardahl-spon- 
sored) didn’t have a chance from the 
beginning. Farina never got the car 
out on the track ‘till ten days before 
the race, and they had only seven days 
before qualifications closed to tune the 
engine, adjust the chassis, and get 
Farina worked in. There just wasn’t 
time. Farina’s best lap in the car was 
an unimpressive 133 mph. 

There was been a great deal of in- 
terest in this European assault on 
Indy, and in all fairness to the equip- 
ment, I must emphasize that poor or- 
ganization had as much to do with the 
dismal showing as anything else. For 
one thing, and for some crazy reason, 
the car came from Italy less than two 
weeks before the race set up for pump 
gas — with three duplex side-draft 
Webers and 10.3 to 1 compression 
ratio. No decision had been made as 


to whether to try to run on gas or 
alcohol (though they had a set of Hil- 


born “alky’’ injectors ready to slap 
on). This resulted in a big hassle; 
Farina and the Italian mechanics 
wanted gas, and the Bardahl men 
wanted alky. No spare cylinder block 
or crank came with the car. If they 
cracked the crank . poof. There 
was no agreement on rpm limits. The 
Italians insisted on limiting rpm to 
5800-6000. The Bardah! boys knew the 
Offys were turning 6000, and wanted 
to run the Ferrari over 6400. The lan- 
guage barrier was the finishing touch. 
To put it mildly, nobody knew what 
the other guy was talking about. 

Well, to make a long story short, 
they went ‘round and ‘round. Finally 
Farina walked out in a huff, spouting 
Italian like a steam engine. By then, 
time was running awfully short. The 
Bardahl mechanics took over, put in a 
lower gear ratio and threw on the alky 
injectors, and put rookie Earl Motter 
in the cockpit. He got the car up to 
136 mph. But that was it. The chassis 
wasn’t right, the compression ratio 
was too low. They never attempted to 
qualify it. 

The fiasco is especially regrettable 
because I understand Enzo Ferrari was 
interested in marketing models of this 
engine for American track racing if 
the sponsors could place the car higher 
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than fourth in the race. This is bound 
to discourage him. The engine looks 
pretty good on paper, too. 


The much-publicized Belond and 
Sumar streamliners made their second 
appearance this year, with only minor 
modifications. They’re just not work- 
ing out. The whole theory of chop- 
ping 30 percent off your wind resist- 
ance looks good on paper . .. but a 
circular track presents other unusual 
problems The body is wide; it shrouds 
the wheels. It’s next to impossible to 
judge accurately the angle of the front 
wheels and axis of the car in relation 
to the track. This is vital in cornering. 
It would take weeks of practice on the 
track to get used to it. An average 
driver can lap generally five mph 
faster with the fenders stripped off the 
Sumar . which doesn’t give much 
encouragement for leaving them on. 
Neither the Sumar nor Belond quali- 
fied this year, either with or without 
cowling. I still believe though — and 
so do many old hands-at Indy — that 
streamliners are the coming thing. It 
might be ten years .. . but wait and 
see. 


WHERE DO WE GO FROM HERE? 


Watching from the grandstand, it 
might look as if there are no fields left 
to conquer when it comes to getting 
speed out of the Offy-Kurtis combina- 
tion. Don’t kid yourself. They’re try- 
ing new gimmicks every day. 

This year, for instance, saw the first 
attempt to use “tuned” exhaust at 
Indy. This is old stuff in Europe, but 
we've barely touched it over here. Me- 
chanic Frank McGurk, California 
Chevrolet hop-up specialist, was be- 
hind it. (The car was the No. 98 Aga- 
janian Spl... . Parsons up). It was a 
crude attempt, actually. He didn’t cal- 
culate for any particular diameter or 
length of pipe, but merely wanted to 
see what would happen if you used a 
separate pipe for each port, all exactly 
the same length (six feet in this case) . 
The other cars were using a single 
tailpipe. 

Well, it didn’t go. Parsons’ best lap 
speeds were in the range of 136 to 140 
mph. When they whipped the “organ 
pipes” off and replaced them with con- 
ventional headers and tailpipe the 
speed immediately jumped to 144. 
There is reason to believe now that 
the deal may actually have been too 
efficient in scavenging exhaust gasses. 
That is, with the Hilborn injector sys- 
tem you literally pile up a blob of raw 
fuel at the intake valve during three 
of the four strokes. Then, during the 
overlap period when both intake and 
exhaust valves are open, you're liable 
to lose a good chunk of the fuel out 
of the exhaust side. It is thought that 
McGurk’s tuned exhausts might ac- 


tually have been sucking the mixture 
lean. 

Mechanic Bruce Crower, young Cal- 
ifornia hot rodder heading the Helse 
team (No. 57, Bob Christie up), had 
a chute layout for his injectors. He 
had tubes, 13 inches long, extending 
from his intake ports. Instead of hav- 
ing one large nozzle spraying in all 
the fuel near the valve, he had three 
smaller nozzles equally spaced along 
the length of the tube. The theory was 
that the finer fuel droplets distributed 
over a long column of air would pro- 
mote more complete vaporization of 
the alcohol outside the cylinder. The 
latent heat would then chill the mix- 
ture, increase its density, and give a 
mild super-charging effect. It appar- 
ently worked, too because there 
was heavy frost on the tubes when the 
car came in off the track. How much 
it did for horsepower is not known. 
Christie said he had enough punch to 
break loose at 140 mph in the end 
chutes. Best lap speed was 143.1 mph. 

They’re slowly learning how to use 
nitromethane in the Offy engine 
around the brickyard. When the jiggle 
juice first came on the scene a couple 
of years ago, there was an epidemic of 
broken cranks, burned pistons, and 
rods here and there on the track. They 
learned the hard way that they were 
running the stuff too lean and with 
too much compression ratio (as any 
California drag strip artist could’ve 
told ’em) . The correct air-fuel mixture 
ratio for nitro is 1.7:1. Now you see 
compression ratios down around 10:1 
when using alky-nitro mixtures around 
80-20, and air-fuel proportions are 
very rich. Result: Some 420 hp at 6000 
rpm out of 270 cu. in. They don’t all 
use nitro by any means. Many still 
consider it much too touchy to risk in 
an $8000 engine. I'd say the “wets” and 
“drys” are about equally divided 
among the hotter cars this year. Often 
it’s the team with the deficient chassis 
that can’t get through the turns who 
have to resort to the heavy 30 percent 
nitro mixtures to qualify . some- 
times with expensive results. 

Incidentally, a few even pack a little 
nitro in the race itself. Ray Crawford 
(No. 49) had a gimmick where he 
could squirt a shot of nitro into the 
injectors whenever he wanted it by 
merely pressing a foot pedal. 

Oh yes . it’s a far cry from the 
late '40s when Lou Moore used to put 
his Blue Crown front-drivers in first 
and_ second place year after year — 
using gasoline fuel, one pit stop, and 
steady driving at a_ pre-determined 
average. Today it’s a 500-mile sprint 
race — foot in the firewall all the way, 
6000 rpm gearing on the straights, any- 
where from two to four stops for rub- 
ber, and no hesitation in using a little 
nitro if they’re geiting too close. # 











(Continued from page 57) 


Looking back over Bentley’s fabu- 
lous record of Le Mans successes, 
which has yet to be equalled by any 
other make, a certain irony is discern- 
ible in the circumstances surrounding 
the entry which led to the Winged B’s 
first victory on the Sarthe circuit. A 
mouthpiece of Bentley Motors Ltd., 
in an official chronicle of the com- 
pany’s Le Mans exploits published in 
1930, had this to say: — “An enthu- 
siastic owner, Captain John F. Duff, 
persuaded us to allow him to enter a 
three-litre, his own property, in the 
1924 competition.” This assumption 
of authority by the factory over a pri- 
vate owner obviously didn’t strike the 
writer as needing a syllable of qualifi- 
cation, much less apology, though to a 
modern reader the whole deal seems 
analogous to asking some third party’s 
permission to go to bed with one’s 
own wife. 

It is only fair to add, however, that 
as in the previous year’s Grand Prix 
d’Endurance, Bentley not only gave 
Duff their gracious nod, but also lent 
him their professional race driver, 
F. C. Clement, to share the driving. 
Today, Clement holds a unique per- 
sonal record: all of his eight Le Mans 
drivers were made on one make. 

In 1923, when the historic series of 
French marathons was inaugurated, 
Duff and Clement had established the 


first Le Mans lap record — 66.69 mph 
— and tied for fourth place after a 
chapter of misfortunes. This was not 
the only Le Mans kampf in which a 
homely pedal bike played an impor- 
tant part; during the Sunday morning 
a flying stone holed the three-litre’s 
gas tank, and it emptied itself out in 
the country. Duff, who was driving at 
the time, ran three miles to the pits on 
foot, then Clement pedalled back to 
the scene of the trouble with: two cans 
of fuel slung over his shoulders. The 
hole was immediately above the end 
of the exhaust pipe, and the subse- 
quent make-do job took one and one- 
half hours. 

If this enterprising independent 
could lose 150 minutes and still place 
fourth, there was little doubt that the 
makers made a wise concession in al- 
lowing him to run his own car again 
the following year. That time, of 
course, he and Clement won outright 
at the record speed of 53.78 mph, in- 
spite of the fact that, in the words of 
the historian quoted above, the part- 
ners had “no pit organization.” Learn- 
ing a lesson from Duff's misadventures 
in the 1923 race, Bentley had fitted the 
car with four-wheel brakes and head- 
lamp stoneguards for ‘24, but they 
weren't getting down off their high 
horse to the extent of setting up sig- 
nalling and lap scoring machinery at 
the trackside. 


Bentleys won outright five times at 
Le Mans — in 1924, ’27, ’28, ’29 and 
30, breaking the distance record on 
the last three occasions. Twice they 
made it a double, scooping the Rudge- 
Whitworth Cup, an “accumulator” 
handicap award, in addition to the 
scratch booty. Clement, as mentioned 
earlier, established the original lap 
record in 1923, and factory sponsored 
Bentleys scored fastest laps four years 
in a straight row — 1927 to '30 inclu- 
sive. The massive, swarthy Woolf Bar- 
nato, chairman of the company set a 
still-unbeaten personal record by turn- 
ing a Sarthe hat-trick — he was num- 
ber one driver of the first car home in 
1928, '29 and '30. By filling all three 
top places in 1929, Bentley made a 
coup that had only one precedent 
(Lorraine Dietrich, 1926) and _ has 
only once been repeated since (Alfa 
Romeo, 1933). 


LE MANS 


At Le Mans, as in other race thea- 
tres, the spoils were fairly evenly 
shared between the three types that 
the Bentley factory harnessed to speed- 
work — the three-litre, the 414 and the 
614-litre Speed Six. The one remain- 
ing basic model, the titanic eight-litre, 
did not come into being until 1931, 
when the sands were running out for 
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(Continued from page 59) 
the old company, and never was raced 
in anything resembling stock shape or 
under the makers’ auspices. Three- 
litres, as already described, won the 
big marathon in 1924 and 1927; next 
year it was the turn of the 414, which 
was a direct development of the three- 
litre and resembled it in all impor- 
tant respects, except, of course, that it 
was faster and more powerful; finally, 
in 1929 and ’30, the Speed Six stole 
the show, winning twice consecutively. 

The 61,-litre Bentley had gained its 
introduction to racing in an entirely 
different way to the two four-cylinder 
types. Both the three and 41,-litre 
cars were raced as a prelude to produc- 
tion, but the big beast was a stock line 
for more than three years before W. O. 
decided to adapt the chassis for speed- 
work. Most of the 614’s built prior to 
1929 — in which year the title Speed 
Six was coined—were fitted with sedan 
bodies and sold to people who put 
comfort first and performance second. 
Something over 500 614’s, about 170 
of them of the Speed Six persuasion, 
were built in all. 

In 1949, when regulations for the 
first postwar Le Mans were circulated, 
the Bentley D. C. prudently warned its 
members against the temptation of get- 
ting in and mixing it with the mod- 
erns. Sentiment was one thing, suicide 
another. An awful lot of metal crystali- 
sation, invisible to the naked eye, 
could take place in twenty years and 
upwards, even though the metal in 
question had started life as the best 
ever yielded by ore. This warning, 
which the faithful grumblingly heeded, 
was probably justified; but the inter- 
esting fact later emerged that Bar- 
nato’s 1930 winning speed would, if 
reproduced in 1949, have gained 
fourth place. 


THE TRUCK 


Strangely enough, an event in which 
the sole Bentley runner was beaten is 
remembered in Britain with more pa- 
triotic fervor than almost any contest 
the marque actually won. This was the 
French Grand Prix of 1930, staged at 
Pau. The Grands Prix of that era were 
run under Formule Libre, and Vim 
Birkin, with what the French specta- 
tors considered laughable temerity, en- 
tered a supercharged 41/4 with a four- 
seater body. Alongside the lithe G. P. 
Bugattis present, weighing around 
1800 pounds, Birkin’s two-ton monster 
could have been the original inspira- 
tion of Ettore’s crack about Monsieur 
Bentley’s fast trucks. 

Then the action started and the 
guffaws began to subside. One after 
another, Bugattis of assorted types 
blew themselves up. A Bug driver 


crashed and was ejected from the 
wreckage into the path of old rumble- 
guts from Cricklewood. Birkin, by 
superb driving, missed him, but so 
narrowly that blood from the man’s 
wounds left red marks on the Bentley's 
tire walls. One leg of the long Pau 
course traversed narrow, tortuous and 
fiercely potholed country lanes. Even 
here, by a combination of almost 
superhuman strength and finesse, Bir- 
kin matched the pace of all but the 
fastest Bugs. And at the finish of this 
homeric engagement exactly one car, 
Etancelin’s Bugatti, was still out ahead 
of the Englishman. Etancelin averaged 
90.37 mph for the 245 miles, the Bent- 
ley 88.5. Third and fourth came fur- 
ther Bugs. 

Charles Faroux, veteran motoring 
writer and a sort of prime minister of 
the sport of France, afterwards ex- 
plained to Birkin why he, Faroux, had 
never seen cause to laugh at Tim's 
traveling gymnasium. “I have seen 
Bentleys at Le Mans,” he said, “and | 
know. I am Faroux. I am not a bloody 
fool.” 


ENGINE 


The majestic eight-litre, which many 
consider W. O.’s masterpiece, was a 
direct development of the 614, the 
affinity being evident in such features 
as the coupling-rod camshaft drive. 
Stroke measurement was the same on 
both these big Sixes — 140 millimeters 
— but the bore on the eight-litre, 110 
mm., was 10 millimeters up, making 
the displacement 7983 cc. ‘Two alterna- 
tive compression ratios were offered, 
5 or 51% to one, the lower one giving 
an output of 200 horsepower at 3500 
rpm and the higher 225. The crank- 
case was cast in Elektron magnesium, 
and the marine type crankshaft, run- 
ning in seven bearings, had no balance 
weights; it did have, however, a multi 
plate vibration damper at its front 
end, and so had the camshaft. 

One eight-litre, for instance, was 
fitted in Old No. | in place of its 
original 61%, and it was in this hybrid 
form that the two-time Le Mans win- 
ner crashed to destruction in the 
Brooklands 500. Another became the 
kernel of a famous single-seat track 
car, the Barnato Hassan Special, which 
held the lap record for this Surrey 
track at over 140 mph. And yet an- 
other eight-litre was made over at 
enormous expense into a sports two- 
seater of prodigious performance. A 
man named Forest Lycett was and is 
the owner. One morning in 1939, by 
prior arrangement with the Royal 
Automobile Club’s official timekeepers, 
Lycett stopped off at Brooklands on 
the way to his office in London, broke 
the British record for a standing-start 
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mile at 92.9 mph, then replaced his 
derby on his head and his rolled um- 
brella beside him on the seat and 
Bentleyed unconcernedly to the big 
town for a routine day at the desk. 

Although Bentley owners hold the 
Winged B in reverence, and most 
other makes in varying degrees of dis- 
esteem, it is a curious fact that they 
never seem happier than when devis- 
ing and effecting elaborate reworks. 
The commonest form these take is the 
fitting of the next-size-up engine into 
whatever your chassis happens to be; 
marriages between three-litre frames 
and 414 mills have been so numerous 
that the symbol “3/414” has become 
virtually a legitimate type number in 
its own right. Going a step further on 
the same road, at least one experi- 
menter has hung a Speed Six engine 
in a three-litre chassis, thereby achiev- 
ing a power-weight ratio auguring a 
reasonable dig even by modern stand- 
ards — say 180 bhp to a ton and a half 
of dry weight. 

Adding extra carburetors is another 
favorite. There are several 614’s on 
record with six carbs, and one, believe 
it or not, with five. 

The cutting down of frames to drop 
the C. of G. is a dodge with a multi- 
tude of angles and approaches. Weight- 
pruning in all its forms is another 
widespread study. Brakes, too, come in 
for their share of molestation, al- 
though in the lighter sizes of Bentley 
the braking has always been pretty 
well up to the weight and speed of the 
cars; the heavier-bodied sixes, on the 
other hand, inspite of their servo- 
boosted anchors, take some pinning 
down at anything over eighty. 

Modern readers of ancient Le Mans 
history sometimes remark how seldom 
partial or total brake failures were re- 
ported on the massive 41/’s and Speed 
Sixes. 


They forget two things, of 
course: one, brakes could breathe back 
then, stuck out there in the atmos- 


phere; two, Bentley and their con- 
temporaries were in a sense well over 
a quarter-century ahead of Mercedes- 
Benz with airbrakes at Le Mans; the 
big green brutes, of unashamedly aero- 
static shape and so high that your ears 
practically popped when you _ de- 
scended from the driving seat, took an 
incalculable load of the wheel brakes 
at places like the end of the Mulsanne 
Straight. 

One of Esquire’s learned clerks, re- 
porting a New York gathering of the 
B.D.C.’s flourishing transatlantic cell, 
wrote this some years ago: — “Bentley 
people are a race apart, endowed with 
a sort of mystic adoration for the 
Bentley car.”” They are a race apart 
because the Bentley is a car apart. 
Only a truck with a soul could be such 
an unconcionable time a-dying. # 
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When you buy that next roll of color tim, be sure to pick up a 
copy of September POPULAR PHOTOGRAPHY, too—a big, 
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Supercharging II 





(Continued from page 45) 


Okay. Now here’s the formula that 
gives us our drive speed ratio (for 
four-cycle engines only) : 
R=>PxD 

16 xX V 
where R is the speed ratio; P is the 
pressure ratio; D is the engine piston 
displacement in cubic inches; and V 
is the blower displacement in cu. in. 
rev. Let’s take an example. Suppose 
you have an engine of 331 cu. in. and 
want a boost of six pounds (1.41 pres- 
sure ratio) using a GMC 4-71 blower 
(250 cu. in./rev.). Our ratio would be 
1.41 XK $31/16 XX 250 = 1.17. In 
other words, the blower would have to 
run at 1.17 times cfankshaft speed to 
give six pounds at peak rpm on this 
engine. And that’s about all there is 
to it. 

Maximum safe rpm limits on vari- 
ous Roots blowers are not well estab- 
lished. The manufacturers “red-line” 
them at anywhere from 4000 to 10,000 
rpm, depending mostly on rotor di- 
ameter. The critical situation here is 
due to a literal stretching of the rotors 
under centrifugal force; as speed is in- 
creased the lobes will “grow” until the 
clearances are soaked up and there is 
direct metal-to-metal rubbing contact. 
This can wreck the blower in a few 
seconds. Very small Roots blowers 
(under 100 cu. in./rev.) are generally 
safe up to 10,000 rpm in standard 
trim. Medium sizes from 150 to 250 
cu. in, are generally okay to 8000. 
Large blowers of over 300 cu. in. 
should be red-lined at 6000 rpm. How- 
ever, by shaving, .008-.010 of an inch 
of stock off the outside edges of the 
rotor lobes you can safely extend these 
rpm limits at least 50 percent (though 
with a considerable loss in boost pres- 
sure at low and medium speeds). A 
good rule of thumb for absolute limits 
for competition engines is to limit 
rotor tip speed to 350 ft./sec. This 
would represent about 13,000 rpm for 
six inch diameter rotors. (The formula 
for calculating it is: Safe rpm = 
80,000 /rotor diameter.) 

Like the Roots, the vane-type super- 
charger is a__ positive-displacement 
pump, and it has not been widely used 
in this country for internal-combustion 
engines (of course, there are many in- 
dustrial uses for blowers except on en- 
gines). At the present time, only the 
Judson Research & Manufacturing Co. 
















of Conshohocken, Pa., is producing a 
vane-type blower for cars in this coun- 
try. They have kits for the MG and 
Volkswagen, and they still stock their 
original kit for the flathead Ford-Merc, 
introduced in 1953. 

Vane-type superchargers have been 
popular for small engines in Britain 
for at least 25 years. Gardner used a 
Shorrock vane blower pumping 30 
pounds boost to get 200 mph out of 
his 66-cu. in. MG Special. Shorrock 
Superchargers, Ltd. are still very much 
in business in Coventry, supplying 
standard bolt-on kits for a number of 
smaller British cars — MG, Austin, 
Morris, Triumph, etc. They even claim 
to have a blower size that can furnish 
a usable boost on engines up to 270 
cu. in. displacement. London houses 
Carburettors Ltd., who make the Ar- 
nott low-pressure vane pump in sev- 
eral sizes. 

A good vane-type blower will fall 
somewhere between the Roots and 
centrifugal in overall efficiency. Essen- 
tially, we have an eccentric (off cen- 
ter) drum inside a cylindrical casing 
(see drawings). Four or more blades 
extend through slots in the drum and 
sweep the inside of the casing, scoop- 
ing air from the inlet to outlet duct. 
The general principle of “positive dis- 
placement” is similar to that of a 
Roots blower, but with one important 
difference: Due to the eccentric loca- 
tion of the inner dru, the volume of 
the air channel from inlet to outlet is 
squeezed down as the vanes rotate. 
This gives a certain degree of internal 
adiabatic compression, which is a much 
more efficient process than the iso- 
metric Roots compression. Result: Less 
horsepower required to compress a 
given weight of air per minute to a 
given pressure, and less air tempera- 
ture build-up. 

The key to the success of any 
modern vane-type blower is the me- 
thod of controlling the motion of the 
vanes relative to the drum and out- 
side casing. In the early days, they just 
gave centrifugal force a free hand and 
let the vanes drag against the casing. 
Some real going racing engines were 
built under this setup, but it just 
wasn’t practical for the road. Noise 
was excessive, there was a lot of fric- 
tion, wear, the driver had to mix oil in 
his gas to lubricate the blower, and 
any appreciable dirt in the air would 
clobber the blower in a hurry. 

Most modern vane blowers feature 
some form of controlled vane motion. 
Judson and Shorrock approach the 
problem from different angles. Judson 
constructs his vanes of a synthetic, non- 
metallic material and allows appre- 
ciable rubbing contact. But the vanes 
are restrained at an angular setting 


(Continued on page 66 ) 
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FLASH! 


AUTO CLUB BADGES FROM 


AROUND THE WORLD 


Over 33 Badges to choose from. Enameled 
in beautiful colors to add the extra look to 
your sports car. 
AUTOMOBILE CLUB OF GENOVA 
oe “a GERM. 


ANY 
RANCE 


“ “ 


BRITISH AUTO RACING CLUB 
MONTE CARLO RALLY 


These are only a few — $2.95 each or set 
of four for $10.00. Send today for our free 
Photo Board and order blar «. 

Will submit price quotation for your club 
badges or any special design you may wish. 


COMBINATION GRILLE-GUARD/BADGE BARS 
Constructed of steel tubing and 
heavily chrome plated. Maximum 
protection with beauty the key 
note. Complete easy-to-follow in- 
structions with each unit. 


Jaguar XK-120 .......... $16.95 ea. 
Austin Healey ............ 18.95 ea. 
Thunderbird .............. 14.95 ea. 


SPECIAL DISCOUNT OFFERED TO 
CLUB GROUPS ORDERING IN QUAN- 
TITIES OF SIX OR MORE. 





Allow 30 days for delivery. 





KEY RING CHAINS 
Furnished in German silver for: Thunderbird, MG, Austin Healey, Jaguar. 
For orders of 100 key chains or more, we will make to your 
photo or drawing custom rings for club use, advertisement for 
your business, etc. Special discount prices for these orders. 98c ea 
e 


Price 








SEND CHECK OR MONEY ORDER TODAY! ALL ORDERS POSTPAID. 


S&S ENTERPRISES 


BOX 13 
SUNLAND, CALIFORNIA 




















Specialists in Service for 
Jaguar - MG & Austin-Healey 
Now Specializing in 
LANCIA 


OSSIE & REG 


2800 So. Crenshaw, Los Angeles 





RE, 2-0470 


“AMERICA’S SAFEST HELMET” 
SHOC-SHELL 


Approved by SCCA, NASCAR, 

USAC drivers. Scientific de- 

sign, maximum protection, 12 

safety features. 

Custom white 
eee $29.50 ppd. 

Cust. col. leather ....$31.50 ppd. 

JOHN W. LOHRENZ 

4417 E. Anaheim Street 
Long Beach 4, California 





























“© HOT MORGAN = 
EVEN “HOTTE R”? wir 


TR-3 ENGINE 


Introducing the MORGAN 4/4 SERIES 11 


NEW LOW PRICE 
LIGHT WEIGHT 


ECONOMY 
PERFORMANCE 


$1995.00 
1430 Ibs. 
1172cc. ENGINE 


FAMOUS MORGAN SUSPENSION 


COMPLETE STOCK OF FACTORY PARTS 


Evropean Delivery on Request 


WORLDWIDE IMPORT INC. * DISTRIBUTORS FOR THE WESTERN U. S. A. 
1968 SO. SEPULVEDA BLVD., LOS ANGELES 25, CALIF. 
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Dashboard 


FROM EUROPE’S LEADING MAKER 


Precision Instruments 
Complete Dashboard 


8 From MotoMeter, maker of the original 
VW operating accessories, we have a beau- 
tiful, complete dashboard for your VW ! 
Complete Dash for all VW’'s $34.95 


SEPARATE INSTRUMENTS AVAILABLE 
Fuel Level Gauge $12.00 
Precision Ammeter 4.95 
Oil Temperature Gauge 10.75 
Warning Light Signal Relay 

for Oil Temp. or Fuel Gauge 5.95 


AUTOMOTIVE INDOOR - OUTDOOR 


AIR 
Thermometer 


For ALL Cars! 


® Accurately indicates inside and outside 
air temperatures. Automatic Warning Light 
alerts you of ice conditions on the road. 
TH-311-6V (For 6-Volt Systems) $9.95 
TH-311-12V (For 12-Volt Systems) 9.95 
Under-Dash Mounting Bracket 

For Any Instrument Listed Above 1.75 
Steering-Post Mounting Bracket 

For Any Instrument Listed Above 1.95 

All prices plus applicable taxes 
Write For Booklet * Dealer Inquiries Invited 
FISHER PRODUCTS, 21-25 44th Dr., L.1.C., N.Y. 





GESUNDHEIT! 
‘Dese ISKENDER- 
1AN CAMS are 
like a shat in da 
arm to mine 
VOLKSWAGEN.’ 





By George! Those 
chaps at ISKENDER. 

Sure do grind a 
dashingly good cam 


for the AUSTIN. 
HEALEY,’ ‘ 


YES! ISKENDERIAN Engineers 
are specialists in Foreign Car 
Regrinds, both road and com- 
petition, and featuring the only 
Completely Balanced Assem- 
blies. 





ALSO GRINDS IN STOCK FOR - - - 


¢ JAGUAR (XK & Modified) 
* MG * PORSCHE 
¢ TRIUMPH and other makes 


FREE! FOR COMPLETE INFOR- 
MATION AND SPECS ON THESE 
CAMS SEE YOUR LOCAL AGENCY 
. . . OR WRITE DIRECT TO THE 
FACTORY. ; 


ED ISKENDERIAN 





Murphy Bomb 


(Continued from page 37 ) 


The chrome-moly tubular front axle 
is carried by forged arms trailing back 
from torsion bars that angle to the 
rear across the frame forming a shal- 
low x in front of the axle tube. This 
particular layout of the torsion bars 
usually comes in for a well earned 
double-take. With the torsion bars at 
this attitude to the axle tube, the arc 
followed by the axle end of the trail- 
ing arm is impossible for the axle to 
follow. This exerts a bending moment 
on the torsion bar as well as twisting 
action. Reasonably enough this would 
be greatest in full bump and rebound, 
and, therefore, would have a strong 
dampening effect in these positions. 
The torsion arms attach to the top 
of the axle tube. A wide angle V fabri- 
cated of tuing, the ends of which are 
attached to the lower axle tube at its 
center, locates the front suspension 
laterally. 

Steering on the K-B is also of the 
unusual arrangement type. The box 
itself is located high up near the fire 
wall with the pitman arm extending 
upward. A long drag-link runs forward 
over the engine to a bell crank on a 
vertical shaft that is attached to the 
chassis frame ahead of the axle. A 
“T” arm is fitted to the bottom of this 
vertical shaft at about axle level to 
which are attached the tie-rods. This 
“T” arm effectively takes care of the 
“lead” necessary when one wheel turns 
in relation to another by having one 
tie rod overlap the other, thus in- 
creasing or decreasing the effective 
length of the tie-rod(s) as it moves 
from side to side. 

Rear suspension is also by torsion 
bars. Here, however, the bars run para- 
llel to the solid rear axle at approxi- 
mately the axle center line in static 
load position. A quick-change center 
section is used with a Ford ring-gear 
and pinion. The shock absorber set-up 
is the same pattern as in the front 
with two Gabriels and two Hou- 
daille’s being used. Since a Panhard 
rod controls through an arc, it im- 
poses a strain on the torque arms. 


‘This is avoided and considerable space 
is saved by the use of stabilizing link- 
age that allows only up and down 
movement of the rear axle. 

Most of the body paneling is quickly 
removable for easy maintenance. Cool- 
ing ducts direct air into the driver's 
side of the cockpit and onto the front 
and rear brakes. 

The brakes are spot type discs. In 
the foot operated part of the system 
four 214 inch pads to each wheel are 
actuated by a single master cylinder. 
The hand brake operates four pads of 
the same diameter on each of the 
rear wheels from its own separate 
master cylinder. It’s been pretty com- 
mon knowledge that brake problems 
haven't helped the chances of the K-B 
in winning races. Other than the 
purely mechanical aspect is the psy- 
chological handicap; good _ reliable 
brakes are wonderful. Even just reli- 
able brakes are good, but they have to 
be predictable. During a race this 
business of clamping on the binders 
and finding that three wheels are out 
to lunch and one wheel is ferociously 
trying to make up for the ones that 
have gone Dixie is what the English 
call “slightly sobering.” After the last 
heart-breaking session at Bakersfield 
where the brakes refused to release, 
Murphy decided on some modifications 
and feels now that the brake situation 
will improve. 

The Buick engine shows Murphy’s 
attitude toward what he wants to do 
quite plainly. This 90 degree V-8 has 
progressed from a bored and stroked 
hop-up that last year pulled 260 bhp, 
to a stock displacement engine that 
leans on the engine dyno to the tune 
of 315 bhp that are mighty husky 
horses. This is with a hyper-conserva- 
tive compression ratio of 8.2 to one. 
So far the only engine failure has been 
a connecting rod that came out of the 
engine looking like a pretzel. 


Highest point on the engine is the 
Spalding 12 volt ignition. Driven 
conventionally from the stock position 
on the rear of the camshaft, it has 
proved dead reliable and must con 
tribute a great deal to this V-8’s will 
ingness to rev. 

Next comes the most interesting 
part of this amazing engine, the fue! 


Kelly, with Reilly as recorder, charges down back turn at Willow Springs. 
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injection. You could be arrested for 
calling what this engine does at low 
rpm an idle, but Jimmy Valentine 
couldn’t touch the throttle without 
getting caught. This throttle response 
is present throughout the entire en- 
gine range and contributes a great 
deal towards making all the horse- 
power that’s available at the rear 
wheels usable. 

The unit is a Hilborn, manufac- 
tured by Fuel Injection Engineering 
of Santa Monica, California. Stu Hil- 
born, contacted about the further pos- 
sibilities of constant flow fuel injection 
for gasoline engines, is confident that 
the idle characteristics can and will be 
improved. Apparently, the relatively 
low port velocity of the air at an idle 
and the difficulty of supplying fuel 
at proper pressures are contributory 
factors. 

The special heads differ from stock 
only in valve size and port shape. The 
pent-roof combustion chamber carries 
both intake and exhaust valves on one 
side of the chamber with the spark 
plug placed near the center with little 
room left between it and the intake 
valves seat. Reilly says these heads are 
responsible for about 30 bhp increase 
over the heads previously used. 

Other than JE racing pistons, the 
rest of the engine components are 
General Motors. A Buick rocker arm, 
pushrod and follower kit is used and 
the camshaft is an Engle 95 re-grind. 
Intake valve opening is at 26 degree 
BTDC; closing, 60 degrees after bot- 
tom center. The exhaust valve opens 
64 degrees before bottom center and 
closes 22 degrees after top. The dry 
sump oil system utilizes a modified 
Buick pump for scavenging that drives 
directly from the stock pump. The oil 
tank is located in the right fender well 
and has a capacity of four gallons. 

The more time that is spent with 
this car, the more the conviction grows 
that this car is the most representative 
example of an American sports racing 
car to date. 

One look at the horsepower curve 
prompts admiration for Reilly and the 
Buick engine. A few minutes driving 
puts Frank Kurtis in a new light as a 
chassis designer, but it’s significant that 
enthusiasts identify the car as the 
Murphy-Buick or Murphy-Kurtis, not 
as the Kurtis-Buick or Buick-Kurtis. 

Eastern race fans will get a chance 
to see this car in action this summer if 
all goes well. This should prove inter- 
esting to some of the big time equip- 
ment owners that we+so seldom see 
here on the West Coast. 

When I asked Murphy if he in- 
tended to continue indefinitely in 
sports car racing, I got a quick grin 
that must have sold a lot of Buicks 
and a “Sure” that’s easy to believe. # 
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The greatest natural road racing 







circuit in the world. 


Sat. Sept. 8th 
Sun. Sept. 9th 


Elkhart Lake’s Road America Inc. 


Elkhart Lake, Wisc. 
































who you 
passed! 


(or who is 
passing you) 


VW rear-view mirror 


All right, you love her, (the car, 
natch) and this heavily chromed, 
adjustable mirror adds the final 
touch. No holes to drill, the stem 
replaces the door hinge pin. Better 
get one. 


#880C 


BRIGHAM - ST. JOHN, INC. 
Imported Motor Parts 
WEbster 8-2724 
7713 Melrose Ave., 
Los Angeles, Calif. 


Universal fender mirror 

Don’t tear your hair, just get this 
ideal replacement mirror. Rever- 
sible design made to mount to 
either side of car. Heavily chromed 
—easy to install. Flat or convex. 
2C Flat $4.50 each 
1€ Convex $4.95 each 


formerly 
BRITISH AUTO PARTS 
of So. Calif. 


$5.25 each 
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AUTOSHOES, 


for discriminating 
drivers 


These specially designed driving shoes of sup- 
ple black leather have steel plates between the 
ball of the foot and the double sole in order to 
distribute the pressure from the foot pedals over 
a larger area, thus preventing undue fatigue. A 
layer of sponge rubber between the soles cushions 
the heel when walking. The outer sole is con- 
tinued up the heel of the shoe, forming the count- 
er and taking the wear that comes from driving. 
Its flat shape. also holds the foot in the correct 
position for pedal operation. The shoes, which 
come in a plastic drawstring bag, are extremely 
light weight (18 oz. a pair) and exceptionally 
comfortable for long driving. Guaranteed to fit 
and to satisfy or your money cheerfully refunded. 
$11.95 ppd in the U.S. Calif. add 4% tax. 


Also Michelin ‘'X‘’ tires for fast drivers. Fan- 


tastic? roadholding, outstanding mileage, silent 
cornering, increased comfort. Write 


AUTOSHOES 
Box 34639, Dept. S, LOS ANGELES, CAL. 











NEW 


Uni-syn Multiple 
Carburetor 
Synchronizer 

Uni-syn, an instru- 

ment for balancing 

multiple carburetors 
of any type, down 
draft or side draft. 

@ Sturdy construc- 

tion @ Positive 

float readings @ 

@ Fits all carbu- 

retor sizes @ En- 

thusiastically rec- 
ommended by users 

@ No adaptors 

needed. 





No C.0.D.'s — Price ppd. $9.95 
Royze Carburetor Gaskets kits available 
for all cars. 
ROYZE 
Dept. 9, 1509 Centinela Ave., Inglewood, Calif. 
OR. 8-7032 














Restores - Colors - Protects Leather, 
Leatherette and Vinyl! Plastic 
Is your leather or plastic uphol- 
stery faded or worn? RamCote re- 
stores the original color and tex- 
ture to your car's upholstery. 
You can change color, too! 
Available in eleven standard 
colors and clear, Any shade 
obtainable by inter-mixing 
colors. Easily applied, brush 
or spray. Won't chip or peel 
Waterproof—fadeproof. Use _\ 
on Luggage, Sports Equip- 
ment, Lounge Chairs, etc. See your local dealer or 
write for FREE information and color chart 
RAMCOTE PRODUCTS, Dept. S$-96 
1141 W. 69th St. Chicago 21, Illinois 
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relative to the inner drum, so that 
centrifugal force components tend to 
balance where the vanes pivot in slots 
in the drum. Rubbing pressure where 
the vanes sweep the outer casing is 
very low; at points where the pressure 
is higher the rubbing speed is low, so 
friction is not excessive. Drip-feed oil- 
ing is used. The Shorrock design (see 
clrawings) has the radial vanes pro- 
pelled around by the eccentric drum, 
but, they are carried in a frame rota- 
ting on ball trunnion bearings. Their 
location does not depend on centrifu- 
gal force. There is light rubbing where 
the vanes pass through the slots in the 
dru, but there is theoretically no con- 
tact with the casing. 

The general performance character- 
istics of a vane-type blower are quite 
similar to those of a Roots. We don’t 
have quite as much back-leakage past 
the vanes, but there is definitely a 
radical drop in pressure output at low 
rpm. Power requirements for a given 
pumping rate and pressure will run 
about 15 percent less than a Roots. 
One definite adyantage—we can pump 
higher pressures with a vane blower 
than a Roots, due to the internal com- 
pression. A Roots is not practical 
much above 15 pounds boost (due to 
excessive hp requirement and _ heat 
build-up), but a vane can push at 
least 25 pounds with fair efficiency. 

The problem of calculating drive 
speed ratios here is the same as with 
the Roots, and we use the same for- 
mula presented in Part II (that is, 
R = P X D/16 X V). Our usable 
boost or pressure ratios will be a bit 
different, though. Around six pounds 
(1.41 pressure ratio) is still good for 
our “bread-and-butter” road engine, 
but we should be able to get away 
with 12 pounds. (1.83 ratio) for racing 
on pump gas... and pressures up to 
20-25 pounds. (2.4-2.7 pressure ratios) 
are practical with alky. 

There’s just one little bug: Vane- 
type blowers are considerably more 
critical as to safe rpm limits than the 
Roots pump. This is because decent 
static and dynamic balance is next to 
impossible to attain on four vanes; so 
vibration forces are almost always 
rough — and they go up as the square 
of rpm. Shorrock red-lines their small 
blower at 6500 rpm, and that for only 
short bursts; the larger models must 
not exceed 5000 at any time. Appar- 
ently the Judson layout, using light 
synthetic vanes and a balanced mount- 
ing, is more comfortable at high 
speeds. He doesn’t quote any rigid 
rpm limits for his blowers—and claims 
to have tested his small Model 26 unit 
for 2000 hours at 8000 rpm. 

\nyway, if you're interested in, ex- 





perimenting with this type of super 
charger, here are the displacements of 
the more popular units available: 


JUDSON Cu. In. 
3) |] OES SNORE Oe IPENEE Y. 5] 
SN: Ain celicins taecenti cthceoionaigen cad 186 

SHORROCK 
2 pt EET LAPS RR Oe + tae 46 
ee Ree ks OE ORE a 86 
dS | SEE er Ce a ses hpeene Leen 


Just a quick example: Suppose you 
have a Judson 178 blower model (186 
cu. in./rev.) and you want to adapt it 
for 12 pounds boost (1.83 pressure 
ratio) on a 210-cu. in, Jaguar compe 
tition engine. Your drive ratio, from 
the earlier formula, would be 

= 1.83 X 210 = 1.29:1 
1.6 X 186 
This would mean, when you're wind 
ing the crank to its maximum 5800 
rpm, the. blower would be turning 
5800 X 1.29 = 7500 rpm. Charlie 
Judson says it’s okay so maybe 
it is. # 








ALUMINUM BODY 
FABRICATION AND REPAIR 


Sports Car & Race Car Bodies 
DESIGN & FABRICATION 
MICHAEL SCOTT CUSTOM METAL SHAPING 
1520 N. Ivar, Hollywood, Calif. 
HOltywood 2-0372 





RATE: 15¢ per word. Minimum 10 words. De- 


cember issue closes September 10th. Send order 
and remittance to: SPORTS CARS ILLUS- 
TRATED, 366 Madison Avenue, N. Y. C. 17. 
SPORT Cars, Classic and Antique Automobile 
color slides. 2x2 mounted. Illustrated Catalog 
Free. Universal Slide Company. Box 779S, 
Beverly Hills, Calif. 
‘““TWIN-SET”’’ Precision Screwdrivers — Fits 
Watch To Automobile Screws. (9 Pieces), 
Shockproof — Underwriters Approved. $1.00 
Complete. Satisfaction Gapendtend. White Com- 
pany, 1730-G Flatbush Avenue, Brooklyn 10, 
New York. 


FREE. Complete illustrated catalog, Leather 
craft kits, supplies. Also big Metalcraft catalog 
Write now for either or both. J. C. Larson Co 
Dept. 6254C, 820 S. Tripp, Chicago 24. 
BUILD Your Own Supercharger — Complete 
Plans and Instructions, $1.00. Alanne Products. 
Box 135, Watertown 2, Conn. 

BINOCULARS repaired, all makes and models 
Authorized Bausch & Lomb, Zeiss, Hensoldt 
and Bushnell dealer. Tele-Optics, 5514 Lawrence 
Chicago 30, Ill. 


MAGNIFICENT full color prints) World Fa 
mous Sports Cars. 6 large 12x14” suitable for 
framing, value over $12, only $1.50 postpaid 
Borden Publishing Company, 3077 Wabas! 
Ave., Los Angeles 63, California. 

35 MM Color Slides. Sports cars in action, Cali 
fornia road races. Send 50¢ for sample slide and 
complete listing. D. Burton, 1159 Almaden, Sar 
Jose, Calif. 


























JOB Information — High Pay. All trades, The 
Islands, So. America, U.S.A. Companies pa) 
overseas fare if hired. Write Section 92R 
National, 1020 Broad, Newark, N. J. 
IMPORTED St. Christopher Badge for you 
ear. Solid brass, 3144” diameter. Bordered by 14 
International Flags in brilliant baked hers 
$3.95 each postpaid. Send 25¢ for catalog o 
international auto club badges. Charmant Im 
ports, Garden City 12, N. Y. 








JAGUAR owners, Healey owners: Stainless Stee! 
Flexible Exhaust Tubing Permanent replacemen' 
between exhaust pipe and muffler. Complete wit! 
heavy-duty clamps. Healey $5.50, Jaguar $5.96 
(modified requires two) postpaid. Quantity in 
quiries invited from dealers. Wilco, P. O. Bo» 
1128-S, Rochester 3, N. Y. 





HICKOK Satety Belts. Write for specification 
and illustrated literature on sports car installa 
tions. Wilco, P.O. Box 1128-H, Rochester 3, N.Y 




















But if you 
want to be 


certain 


of getting 


your monthly 


SPORTS CARS 
ILLUSTRATED, 





why not 
subscribe? 
You'll receive 
your copy 

at home 


each month, 





and save 


money, too! 


USE THE HANDY SUBSCRIPTION 
FORM OPPOSITE PAGE 50. 





Ready for Action 


S. H. Arnolt inc., 415 E. Erie St., Chicago 
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Whether race course, golf course or concours d’elegance 
the Arnolt-Bristol 2 litre is always ready for action. Not 
even a spark plug change is required to go from the 
supermarket to the starting line. 

The Arnolt-Bristol Bolide is the bolt-for-bolt duplicate 
of the cars that placed 1,2,4 in the 2 litre series produc- 
tion class for the second year in a row in the 1956 
Sebring 12 hr. race. $4250. 

P.S. The sweater is a thoroughbred, too, owes its bril- 

liance to Sandoz chemicals. 
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